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TITLE DL11 INSTALLATION PROCEDURE 
DL11_ INSTALLATION PROCEDURE: 








REVISIONS 
Installation of the M7800 module or its variation as a DLII-A through 





@eus q 
BL 
5% 
3 
Re 
e338 
a°s 
L256 
a ~ 
288 | REV | DESCRIPTION of ori | DATE | DLI1-E opticn consists of the following preparations: 
~82 | C [CHANGE PER ECO DL - 4| JANSON [3/73|P Dns [4673 Hpi 
see Dp [CHANGE PER ECO CONDON 7/73 Jol ree perce for selection of operation rode 
32 f- eels A, B, C, D, or E). 
ae Register address assignment. 
FES | E [CHANGE PER ECO CONDON [8/74 aoran |?Lifa Vector address assignment. 
Ess F Ic S 2 Priority assignment. 
£43 | F HANGE PER ECO CONDON | 4-75 oven | bly Wie hx : Special NPR jumper insertion/deletion. 
Svec il = rf * 
gine : Sees a pasa ah sgats pe stop bits, parity). 
eg3 election of crystal for baud rate. 
“eee Installation of G8000 in systems where +15v is not available. 
Egaé Filter capacitor selection for high baud rate current-loop. 
gore OPERATION MODE: 
Bese The following describes the jumpers associated with 
oft controlling the mode of operation (A,B,C,D, or E): 
Ege = 


J1. Ties EIA driver to REQUEST-TO-SEND lead (pin 4) 
of dataset cable. IN for DL11-B,D, and E; does 
not affect DLI1-A and C. Drawing DL-7. 


32. Ties EIA driver, normally used for the REQUEST- 
TO-SEND lead, to FORCE BUSY lead (pin 25) for 
use with Bell 103E. This is a customer option. 
If not specified, jumper is OUT for all DLII‘s. 
Drawing DL-7. 


When inserted, allows REQUEST-TO-SEND lead (pin 4) 
to be controlled by bit 2 of the receiver status 
register. OUT for DL11-B and O; IN for DLII-E; 
does not affect GLII-A and C. Drawing DL-4. 


} When inserted, forces “DATA LEADS ONLY" mode of 
EIA operation. Turns DATA TERMINAL READY (pin 20) 
and REQUEST-TO-SEND (pin 4) on. IN for DL11-B 
and D; OUT for DLII-E; does not affect OLII-A and 
C. Drawing DL-4. 


When inserted, allows the BREAK bit to function. 
OUT for DLI1-A and B; IN for DL11-C,D, and E. 
Drawing DL-4. 


When inserted, allows DSET INT to cause interrupts. 
OUT for DL17-A,B,C and 0; IN for DLII-E. Drawing 
DL-4. 


When inserted, allows dataset control bits to be 
read as part of the receiver status register. 
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Cc. VECTOR ADDRESS ASSIGNMENT: 












(con't) 





Jumpers V8 through V3 control the interrupt vector. A 

jumper inserted provides a vector bit of one. Vectors can 
be produced in the form Xxf and XX4 where XX ranges from 
LP to 77. 


OUT for DLI1-A,8,C and D; IN for DLII-E. 
Drawing DL-2. | 


When inserted, allows error bits to be read 
as part of the receiver data register. OUT 
for DLI1-A and B; IN for DL11-C,D and E. 
Drawing DL-2. 





For the DL11-A and B used as a console device the vector 
address is 060/064. For additional units vectors are 
floating. 





Summary of mode control jumpers: For the DL11-C,D, and E vector addresses are floating. 
WINGER ‘ Assign ail C's first. then D's. then E‘s. 


PRIORITY ASSITSNMENT =: 


Interrupt priority is established by inserting a “priority 
plug” in the socket at IC location E19. For DLI1-A B,C,D 
and E use level 4, for the standard assignment or level 5-7 
as specified by the customer or the documentation of an 
option which uses the Dull. 










SUMMARY OF REGISTER, VECTOR AND PRIORITY ASSIGNMENTS : 








ADDRESS VECTOR PRIORITY 





*= don't care 


















DL11-A,B 777560 
CONSOLE 777562 60/64 wr4 
777564 
777566 


REGISTER ADDRESS ASSIGNMENTS: 
The DL11 can respond to addresses with the following format: 


17 (16 10 9 8 7 6 5 4 3 2 1 «0 


15 14 #13 ~=#12~«22 
SE Ee ee ae 
Selects 1 of 4 a 


Registers 





DL11-A,B 7716XXp 
ADDITIONAL 776XX2 FLOATING BR4 
UNITS T1GXX6 

776XX6 






Where XX= 50 for line #1 
and XX= 67 for line #16 
Byte Control 








ADDRESS VECTOR PRIORITY 


TTXXXp 
DL11-C,D,E T71Xxx2 
TTX 
TTXXX6 


Bits 10 through 3 are controlled by jumpers Al@ to A3. A 
jumper inserted indicates a zero. 












7 
Floatin 4 
For the DLII-A and B used as the console device, address 
777560 is assigned. For additional units, assign 776XXx0, 


where XX=50 for the first additi i 7 
the Veteoanie: itional unit and XX=67 for 






Where XXX= 561 for line #1 
and XXX= 617 for line #31 





For the DL11-C,D and E assign address 77XXX0, where XXX=561 
for the first line, and XXX=617 for the 31st line. Assign 
all C's first, then D's, and then E's. 
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SPECIAL NPR JUMPER: 













Jumper NI, shown on drawing DL-6, controls the response of 
the interrupt circuit to an NPR request. The jumper should 
normally be IN, except for 11/29 and 11/15 systems without 
the KH11 option. 








SELECTION OF DATA FORMAT: 
1. 





Data Bits 






Split lug pairs NB2 and NB{1 control the number 
of data bits in the serial character as follows: 


Nat 


OUT 
OUT IN 

IN OUT 
IN 







# OF DATA BITS 








moans 






Parity 






Parity is controlled by split lug pairs NP and EPS 
as follows: 





NP EPS PARITY 


OFF 









OUT 
















OUT IN OFF 
IN OUT EVEN 
IN IN ODD 
3. Stop Bits 
Split lug pair 2SB and jumpers J9, J10 and J11 control 
the number of stop bits in the serial character as 
follows: 
| 2SB Jo J Jd] # OF STOP BITS 
| OUT OUT IN OUT 2 
IN OUT IN OUT 1 
IN OUT OUT IN 1.5 for TI, GI, 
and SCM UARTS 
| IN IN OUT OUT 1.5 for WD UARTS 


G. CRYS7AL SELECTION: 





The clocking scheme of the DL11 consists of a single crystal 
oscillator feeding a divider network, with two 10-position 
swit. hes tapping various pcints to feed into the UART's 
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H. G8000 INSTALLATION: 











For DL11-B, D, and E a positive voltage is required betw 

9 and 15 volts to operate the ETA eri vere For PDP-11/20 
and PDP-11/15 systems with the H720 power supply, a G8000 
Pitts must ae ae ic Provide this voltage. Using a 

f e work, S module corpverts the full-wave re if 
“+8V" signal to a positive DC voltage. eee 


1. Install 68000 
2. Wire Ag3V2 to 
3. Wire AP2N2 to 

of the M7800. 











into slot A®2 of DDII-A. 
Ap2v2 






CXXUI where XX is the slot location 






Refer to diagram 1. 







FILTER CAPACITOR SELECTION: 





For DLI1<-A's and DL11-C!s, which operate with 20ma 

loops, capacitors are used to filter the recefve line and. 

ae ie re eebiny a of roe transmit line. To avoid | 
ve distortion above /50 baud 

each of these two circuits must be heluced eters " 


This is 
accomplished by clipping C29 (.47 mfd 
both shown on drawing DL-3. ¢ mfd) and C31 (1000 pf). 


J. PLIL-BADE in_ Systems with +15v available using Dpl1-a 
‘ er 


e is a special situation of us ng a DD11-A to mount a DL11-B, 
D, Or E in systoms with +15V available. These systems have +15v_ 
available and it appears at pin A@3v2 of the DD11-A when using 
power harness such as 7009177, 7008855, or 7008909. In this 
Situation, no G8000 is necessary, and +15v can be wired directly 
from A@3v2 to CxxU1, where xx is the slot number of the DL11. 

this does not apply to DL11-A orc or. DD11-B. 
3 














K. When using the pLll- 


B,D,E in an 11/05 processor pin cxyui ha 
+15V available on it : : a ‘ 


so no G8000 or no jumpers e required. 
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transmitter and receiver sections. Thus, for a given crystai 
frequency, 8 baud rates are independently selectable for 
*ransmit and receive. The two addition switch positions 
select external clocks. 


POSITION 


* 


ANAM PWNh— 


*Most counter-clock wise position. 


To determine a crystal frequency for a non-standard baud rate, 
pick the position of the closest baud rate in the 1.152MHz 
column, and then multiply the non-standard baud rate by the 
factor for that position. For example, if the customer 
specifies 1050 baud. this is closest to 1200 baud, position 6. 


1050 X 960 = 10080000 = 1.008MHz. 


The crystal frequency should not fall outside the rarge of the 
standard crystals. Although the above table included ‘only the 
standard DLP crystals other values may be specified by the 


customer or by other documentation of an option which uses the DLll. 


DEC part number for the standard crystals are as follows: 


844.8 KHz 
1.03296 MHz 
1.152 MHz 
4.608 MHz 


18-10245-]% 
18-05501-6 
18-05501-5 
18-05501-7 
*Use A or C cut crystals only. Do not use cryctals marked NE-6D. 


When ordering a special crystal, refer to purchase specification 
18-05501 for crystal specification. 


Insure that transparent vinyl tape (9008269) is applied to the 
top surfaces of the crystai and mounting brackets to insulate 
from adjacent modules. 
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EPS: INSIGNIFICANT 
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DRAWING 
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B-DD-MI11-6 
etasheiq620 
B-D)- 7910694-9 
A=PLeMd1I=@ 


R-BD-“.J11-0-BD 
D-TI)-MT11-Q9-TnD 
D-CS-M8148-yg-1 
D-CS-M8149-9-1 
I-CS-G114-Y-1 
D--CS-H/17-C-1 
D-CS-G 233-41 
D-CS-5411533-0-1 
D-CS-5411581-9-] 
D-CS-5411583-0-1 
D-TA-7019589-U-u 
D-TA-7010581-0-1) 
B-DD-&61-D 
B-MD-861-£ 

N-AP- 7010824-0-n 
D-Al= /C198265-0-0 
D-~IA~7910974-0-~6 
D-TA-7910971-0-0 
A-SP-77°O19°-0-6 - 





A-=SP- 27070184 0-C 


D-CS-tME147-F-| 
D-CS-&116-@-| 

D-CS-H224-C-| 
D-CS-G236-G-! 
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CUSHIONED CUSTOMER SHIPPING PACKAGE (MJ11) 






MATERIAL REQUIREMENTS 





inside the Foam w:th Corrugated Side Wall Assemblies, resting on the Foam Pad. 


5 Place the second Foam Pad on tep of the boxed option, inside the Foam with Corrugated Side Wall f 
Assembly. ! 

6 Place the second Full Telescope Cap on top of the assembly. 
i 

Strap in both directions, using plastic strapping. i 

NOTE | 

See A-SP-3700194-0-0 for Inter-Plant Packaging ‘istructions. 

{ 
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Quantity Purchasing Specification No. Description 
2 9905645 Full Telescope Cap 
9905642 Foam Pad 
7 9905643 Foam with Corrugated Side Wall 
Assembly 
12 ft. 9905734-01 Plastic Strapping 
in PACKAGING INSTRUCTIONS 
Step Procedure | 
1 Set up both Full Telescope Caps (9905645). No taping or stapling 1s required. { 
2 Place one Full Telescope Cap on the floor and place both Foam with Corrugated Side Wall Assemblies | 
(9905643) inside the cap. 
3 Place one Foam Pad (9905642) inside the Foam with Cormigated Side Wall Assemblies, resting on the | 
bottom of the Full Telescope Cap. 
4 Place option (package in In-Plant Box, according to the specific Packaging Instructions for this option) | 
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Quaniity Purchase Specification No. Description 
-2 9905744 Full Telescope Cap 
Tuk 9905745 Taped Tuhe 
i 9905746 Scored Sheet TAPED TUBE 
1 9905644 Rear Protector Sere 
i 9905335 Laminated Buildup 
m 10 ft. 9905734-01 Plastic Strapping 
E PACKAGING INSTRUCTIONS 
& Step Procedure SCORED SHEET 
A : (9905746) 
= 1 Set up two (2) Full Telescope Caps (9905744). One for the top and one for the bottom. 
3 - 
3 2 Place MJ11 upside down in one of the Full Telescope Caps. Center it from front-to-back ; 
= and side-to-side. | REAR PROTECTOR 
Fs (9905644) 
3 Place Rear Protector (9905644) against MJ11. Place plug wire into slot and down between ‘ 
the two foam blocks (sce Figure). | 
4 Place Taped Tube (9905745) down and around the MJ11. j oe 
(9905335) 
5 Place Laminated Buildup (9905335) down in front of the MJ11. Place Scored Sheet 
(9905745) along the MJ11; first one side and then the other. 
| 
6 Place second Full Telescope Cap on top of the assembly. Strap in both directions, | 
using plasti stcapping (9905734-01). 
NOTE ; 
For Cushioned Customer Shipping Package, 
refer to Packaging Instruction A-SP-3700195-0-0. sea TECESECES cAP 
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CPRRATIONAL NOTES 
1. OVERVIEs 


TR *9301"YF TS PESIGNED TO PROVIDE BOCTSTRAPPING 
CAPARTLITIFS FOR ALL PNP#11 SYSTEMS wITH OR WITHOUT THE 
C75 SCLF S*TiCH REGISTER, IN ALDITICN TO PROVIDING 
HOGTSTRKAEPING FUNCTIONS FOR ALL “AJOR PDPell DEVICES, THE 
vFIM*LevE [wCVUNES ROUTINES FOR CONSOLE EMULATION AND ALSO 
PROVIDES SGvt BASIC CPU AND MEMORY GO#NOGO DIAGNOSTIC TESTS, 

1vTS #OOTSTRAP HAS BEEN DESIGNED FOR MAXIMUM 
FLEXTRILITY OF OPERATION, ITS FUNCTIONS MAY BE INITIATED 
A'TOMATICALLY AT A POWER UP, OR BY DEPRESSING THE CONSOLE 
BOGT SaI7CHs, OR BY A LOAD ADDRESS AND START SEQUENCE, OR 
EVEN HY USI"G THE CONSOLE TTY WHILE RUNNING JHE CONSOLE 
tYULATOR, 


2e INTERNAL SWITCH SETTING 


A SET OF EIGHT MICRO SWITCHES ARE LOCATED ON THE 
"9391 “OLULB. THES ARE USED BY THR ROUTINES TO DETERMINE 
enAT ACTION IS TO BF TAKEN, THEY GIVE THE USER AUTOMATIC 
ACCESS To ANY FUNCTION, 


Ae POWER UP AND CONSOLE BOOT SwITCHES 


THF PRIMARY ACTIVATING PROCESSES FOR THE r9301°yF 
PROGKAYS ARE FITHER A POWLR UP SEQUENCE OR THE ENABLING OF 
THE COMSCI& BOOT SwIICH, 

TO BEOTIVATE THE *93@1 ON A POWER UP, SWITCH 2 IN THE 
M9301 MICKO Se ITCH REGISTER MUST BE IN THE ON POSITION, IF 
THIS SwITCH TS OFF THEN A NORMAL TRAP TO LOCATION 24 TO 
EXECUTE Tht USER POWER UP ROUTINE WILL OCCUR, WHEN THIS 
GwITCH IS Of THF OTHER SWITCHES, 3 THROUGH 10, wILL CETERMINE 
“HAT ACTION THE 9301 vILL TAKE wHEN THE POWER LP OCCURS 
CSEE “ICKG SwITCH SETTING FELOW), 

JE THE SYSTEM IsCLUPES A CONSOLE HOOT SWITCH THEN 
ANY TIME THAT SWITCH IS PFESSED THF M9301 wILL BE ACTIVATED 
(SOME PROCESSORS MAY HAVE TO BE HALTED FOR THIS Sw#®ITCH TO 
HAVE ANY EFFECT), TKE PROCESS USED TO ENTER THE ROM IS A 
"FAKE" POwER DOwN FOLLGWED BY A POWER UP CAUSED BY FRESSING 
ThE BOOT SwITCH (NOTE THAT THE POSITION OF MICRO SWITCH 2 
LFSCRIBE2 AROVE IS IRRELIVANT TO THE OPERATION OF THIS BOOT 
STITCH), THIS RESULTS IN A NORMAL POWER UP SEQUENCE IN THE 
CPU, PRIGR TO THE POWER UP SEGUENCE, THE M9301 ASSERTS 
7732GA ON THE UNTBUS KODRESS LINES, THIS CAUSES THE NEw PC 
TO BE TAKEN FROM ROM LOCATION 773024 ‘INSTEAD OF FROM 
LOCATIO! @40¢24, THE NEw PC wILL BF THE LOGICAL °OR® OF THE 
CONTENTS OF ROM LOCATION 773024 AND THE EIGHT MICRO SWITCHES 
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OG THE M9301 MODULE (A SWITCH IN THE ON POSITION IS SEEN AS 
A ZeROy LIKEWISE A SWITCH IN THE OFF POSITION IS A ONE), 
IX THIS w#AY ALL THE M9301 OPTIONS ARE ACCESSABLE BY MERELY 
GIVING FACH UPTION A DIFFERENT STARTING ADDRESS, NOTE HERE 
THAT MICRO SelTCH NUMBER 18 IS OR°ED WITH BIT 1 OF THE DATA 

IN ROM LOCATION 773024%— MICRO SWITCH NUMBER NINE IS OR*°ED 
*ITH BIT 2 EtCere AND THAT IT IS UNNECESSARY TO PROVIDE A 
S*ITCH »HICH IS OR°ED WITH DATA BIT @ AS THIS COULD RESULT 
IN AN GOD ADDPESS «HEN GOING THROUGH THE TRAP TO LOCATION 
773024 SEGUENCE, 


Re OPTIONS AND THF MICRO SWITCH 
SETTINGS 


BY APPROPRIATELY SFTTING THE M93@1eYF MICRO SWITCHES 
ink USER CAN ANTOMATICALLY START £1THER A BOOTSTRAP 
CRERATIO™. OR ENTER THE CONSOLE EMULATOR SIMPLY BY PRESSING 
THE CONSOLE BOOT SaTTCHy OR AFTER ANY POWER FAILURE, ALSO 
FROVILED T&S A MEANS FOR SPECIFYING ANY OF THESE FUNCTIONS 
sIT+ OR wTThOUT EXECUTION OF THE M9301eYF CPU AND MEMORY 
DIAGHOSTICS, 

MICRO SWITCH SETTINGS ANL THEIR OPTIONS ARE? 


200 CONSOLE EMULATOR WITH ALL 
DIAGNOSTICS 
O02 CONSOLE EMULATOR aTTHOUT ANY 


DIAGNOSTICS 


644 ESTRKR USER POSER FATL ROUTINE AS 
SPFCIFIED IN VECIOR 24 AFTER RUNNING 
PRIMARY CPU DIAGNOSTICS, 

h4b ENTER USER FOWER FAIL ROUTINE 
*ITHOUT ANY DIAGNOSTICS 


MOVING KEAN DISK PACK 


¥4e BOCT, RP@2 OR RPQ3, w1TH ALL 
PLAGNOSTICS 
42 bOOTs RPC2 OR KPP3, wITHCUT ANY 


LIAGSOSTICS 


“OVERG FAT LIGF FACK, FORMAL 22, ECC INHIBIT 


224 ROOT, RFO4 RP“S OR RPY?S (ON RHI OR 
PHT)» wITH ALI. DIAGHOSTICS, 
226 BOOT, kPY4 RPCS OR RPS, wITHOUT ANY 


CT ITAGROSTICS 


FIXEL BRAD ISK 


44¢ FOOT, kS¢3 Oh RS#4 (ON KHII OR 
kre73), #ITH ALL DIAGNOSTICS 
442 BOOT, kS@3 OR RS“4, wTTHOUT ANY 


UTAGFOSTICS 


POVTLG FERED CARTRILGE DISK 
144 ROOT, RKWS, wITH ALL 9 TAGNOSTICS 
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146 ROOT, RKM®5, wITHOUT ANY DIAGNOSTICS 
PVI'G rhe CARTRIDGE [ISK 

602 BOOT. RK®6, WITH ALL DIAGNOSTICS 

664 ROUT, RKQ6, wITHOUT ANY DIAGNOSTICS 
FIOPFY OLSK 

$44 KOOT, RX@1, wITH ALL DIAGNOSTICS 

546 BOOT, RX@1, wITHOUT ANY DIAGAMOSTICS 
TPCTAPE 

174 BOOT, TUS6, wITH ALL DIAGNOSTICS 

176 BOOT, TUS6, wITHOUT ANY DIAGNOSTICS 
"aGtFTIC TAPE. 7 SOF 9 TRACKs 8¢4@ BPI, ODD PARITY AND DUMP 

MODE 

alg RCOT, TUI@, WITH ALL DIAGNOSTICS 

ate BOOT, TU1@, WITHOUT ANY DIAGNOSTICS 
“AGMETIC TAFE, 9 TRACK, 824 BPI AND ODD PARITY 

“54 BOOT, TU16 (RH11 OR RH7@), WITH ALL 

DIAGNOSTICS 

256 BOOT, TUi6, WITHOUT ANY DIAGNOSTICS 
TELETYPE PAPER TAPE READER 

364 ROOT, DLils, WITH ALL DIAGNOSTICS 

366 BOOT, DLil, WITHOUT ANY OIAGMOSTICS 
FIGH SEREC FAPFR TAPE READER 

724 BOOT. PCily wITH ALL DIAGNOSTICS 

Vo BOOT, PCily, wITHOUT ANY DIAGNOSTICS 


THESE OCTAL NUMPERS SHOULD BE SHIFTED RIGHT ChE BIT 
BeD FESCRD Iv “ICR SwIICHES 3 THROUGH 10, KEMEYBER THAT A 
S*ITCH Ti Tek Of POSITION IS A Oy} LIKEWISE A SwITCH IN THE 
CFR FOSIITIO. I8 A 1, 


3. CONSCLE EMULATOR 


THESE ROUTINES ARE ESSENTIAL TO ANY PROCESSOR 
SITHOUT A CONSOLE. TrEY FROVINE THk USER THE CONSOLE 
FUNCTIONS OF LUAQ ADDRESS, FXAMIME,s DEPOSIT» AND START, 
4159 ThE LBILITY TC EXECUTE A BOOTSTRAP FUNCTION wITH ANY OF 
Ink ABOVE CEVICES IS GIVEN, 


1hLE FIRST T) 1yG THAT WILL EXECUTED (IF @@¥4 IS THE 
CUrTERTS CF THE MICRO SWITCHES) ARE THE PRIMARY CPU 
i TAGNOSTICS, 

THES THE ONISPLAY ROUTINE IS ENTERED, THIS ROUTINE 
sILL TYPF TRE COnIENTS OF RO, R44, SP AND RS ChOTE THE 
SFOUFNCE!) 9% TEE TRLETYPE AS FCUR 16 BIT OCTAL AUMBERS, 
PRESSING THe COtSOLE BCOT SWITCH CAUSES PDP#11 SYSTEVS (E,G, 
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EDPe11/44°S) “ITHOUT CONSOLE SWITCH REGISTERS TO COPY THE PC 
INTO KS BEFORF THE POWER UP SEGUCNCE STARTS, 

A KEYBOARD DISPATCH ROUTINE IS THEN ENTERED TO 
INTRRPRETE Thr USERS COMMANDS, THIS ROUTINE TYPES A 
CARRIAGE RETUPN AND A LINE FEED,» THEN GIVES THE PROMPT *s’, 


ALL COMMANDS ARE ThO CHARACTERS, 


IF THE USER TYPES AN 


ILLEGAL COWMARKD IT WILL BE IGNORED AND THE KEYBOARD DISPATCH 
IS RESTARTED, LEGAL COMMANDS ARE3 


LSSPCONUMBER 


E<SPC> 


LOAD ADDRESS: sLO.D THE INTERNAL 
ACDRESS FOINTER wiITH °NUNBER%, A 16 
BIT OCTAL NUMBER, 


EXAMINE? SEXAMINE AND DISPLAY ON THE 
TELETYPE THE ADDRESS AND THE 
CONTENTS OF THAT ACDRESS IN THE 
INTERNAL ADDRESS POINTER (SEE LOAD 
ADDRESS), NOTE THAT IF THE FREVIOUS 
COMMAND WAS ALSO AN EXANINE COMMAND 
THEN THE INTERNAL ADDRESS POINTER IS 
INCREMENTED BY 26 


L<€SPCONUMBER 


S<CRD> 


Pa 


use 


Dke 


DX# 


DEPOSIT::DEPOSIT 21HE VALUE NUMBER 
IvTO THE LOCATION POINTED TO BY THE 
TiTERNAL ADDRESS POINTER (SEE LOAD 
ADDRESS), IF THE PREVIOUS COMMAND 
ARS ALSO DEPOSIT THFN THE POINTER IS 
INCREMENTED BY 2, 


STAPTSICAUSES A RFSET INSTRUCTION TO 
bE EXECUTED AND A JMP TO THE 
LOCATION SPECIFIFO IN THE INTERNAL 
ADDRESS PCINTER, 


sOOT KPH2 OR RPY3EELOAL AND EXECUTE 
THE MONITOR FROM THE DEVICE USING 
THE ORIVE NUMBER OPTIONALLY 
SPECIFIED BY # (DEFAULT 9) WITH OR 
vITHOUT FIRSS RUYNING SECONLARY CPU 
A‘T MEMORY DIAGNOSTICS, 


BPOQT FPL 4 RPYS OR RPVCOSELOAD AND 
EXECUTE THF MONITOR FROM THE DFVICE 
USISG THE DRIVE SU“HER OPTIONALLY 
SPECIFI®D BY # COEFAULT €) «ITH OR 
wITHONT FIRST RUNNING SECONLARY CPU 
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AND MFVYORY DIAGNOSTICS, 


POOT RS@3 OR RSO433LOAD AND EXECUTE 
THE PONITOR FRO’ THE DEVICE USING 
THE DRIVE NUMBER OPTIOWALLY 
SPECIFIED BY & (DEFAULT ®) WwITH OR 
wITHOUT FIRST RUNNING SECONDARY CPU 
AMD MEMORY DIAGNOSTICS. 


BOOT RKOStsLOAD AND EXECUTE THE 
wONITOR FROM THE DEVICE USING THE 
CRIVE NUMBER OPTIONALLY SPECIFIED BY 
# (DEFAULT @) WITH OR WITHOUT FIRST 
RUNNING SECONDARY CPU AND MEMORY 
CLIAGNOSTICS. 


BOOT RK@6ssLOAD AND EXECUTE THE 
MONITOR FROM THE DEVICE USING THE 
ORIVE NUMBER OPTIONALLY SPECIFIED BY 
* (CEFAULT @) wITH OR WITHOUT FIRST 
RUNNING SECONDARY CPU AND MEMORY 
CVIACNWOSTICS, 


BOOT RX@,83L0OAD AMD EXECUTE THE 
MONITOR FPO“ THE DEVICE USING THE 
DRIVE EUCBER OPTIONALLY SPECIFIED BY 
e GHICH UST BE @ OR 1 (DEFAULT @) 
witli OR WITHOUT FIRST RUNNING 
ECTONOARY CPU AND MENORY 


€c 
DibGrOGtics. 


£OOT TUEG&S:TORD AD EXECUTE THE 
ronrcver ooce THLE DEVICE VEIN THE 
: OPTIONALLY SPOCIFIED BY 
YyITH OR LITNOUT FIRST 
NDARY CPU AnD NENORY 





LOOT TUUSSILOAD AND EXECUTE THE 
POUITOR POM TAC PEVICH USING TRE 
CARUVS PYULOR CETIONALLY ESPOCIFICN BY 
* CQEFAULT 9) VITH CR WITNOUT FIRST 
RUNEICG ECCCONDARY CPU AID MEMORY 


LbisGuosTics, 


BCOT TUL683LCAD ARD CRECUTE THE 
MONITOR FROM THE DEVICE USING THE 
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325 DRIVE NUMBER GPTIONALLY SPECIFIED BY 
oo 326 s (DEFAULT @) wITH OR WITHOUT FIRST 
327 RUNNING SECONDARY CPU AND MEMORY 
328 DIAGNOSTICS, 
° 329 
330 a 
° ae BOUT DL11¢sREAD THE ABSOLUTE PAPER 
333 TAPE LOADER FROM THE TELETYPE PAPER 
334 TAPE READER WITH OR WITHOUT FIRST 
°. 335 RUNNING THE SECONDARY CPU AND MEMORY 
336 DIAGNOSTICS, 
es 337 = 
33x 
339 BOOT PC11:tREAD THE ABSOLUTE PAPER 
346 TAPE LOADER FROM THE HIGH SPEED 
° 341 PAPER TAPE READER WITH OR WITHOUT 
342 FIRST EXECUTING SECONDARY CPU AND 
‘ 343 MEMORY DIAGNOSTICS, 
344 
345 4, BOOTSTRAPPING 
346 
° 317 JHESE ROUTINES TO BOOTSTRAP A DEVICE TYPICALLY READ 
346A 1. THR FIPS1 SECTOR, BLOCK OR 512 (DEC) wORDS, OFF THE 
144 AFVICE +19 LOCATION @ THROUGH 512 (DEC) OF MEMORY, THE 
° 354 FXCFETIO«S TU THIS RULE ARE THE PAPFR TAPE BOOT, THE 
351 FLFAIALE (ISK BOOT AND THE “MAGNETIC TAPE BOOTS, THE PAPER 
352 TAPE EGOT JS UNIQUE IN THAT IT CA DO NO ERROR CHECKING AND 
oe 353 THAT TRE SECONDARY BOOTSTRAP (THE ABSOLUTE LOADER, FOR 
154 EXARLE) IS READ IuTO THE UPPER PART OF MEMORY, THE ACTUAL 
355 LOCATIC. LGAckED &Y THE PAPER TAPE BOOT ARE PARTIALLY 
oe 496 PETERAI-FD BY T#R SECONDARY BOOTSTRAP ITSELF AND BY THE 
357 *STPE? KOUTIuk svICd DETERMINES THE HIGHEST AVAILABLE MEMORY 
398 ACDRESS aITHIt THF FIRST 28K, THE FLEXIoLE DISK (OR FLOPPY) 
e 289 READS SECTOk J Us TRACK 1 INTO LOCATIONS STARTING AT ZERO, 
Bre THe ‘AGVNETIC TAPE BOOTS REAY THE SECOND BLOCK INTO LCCATIONS 
and STARTING BI ¢e IF %O ERRORS ARE NETECTED It THE DEVICE, THE 
+] 3nd KGOTSTRAPS wORMALLY TKANSFER CONTROL TO LOCATION @ IN ORDER 
353 TO FAFCUTE THE SECOSTPARY BOOTSTRAP JUST LOADED, THE ONLY 
gr 4 RXCERTIO: TO THIS STARTING ANDRESS IS wITH THE PAPER TAPE 
@e 365 rX T&S, THEY TRANSFER CONTROL TO LOCATION XXX374- wHERE XXX 
ahA ehS DELERQIRED INITIALLY BY [THE SIZE ROUTINE TO BE AT THE 
357 Tse Ob Sp Obes Tndis [S we FRE THE ABSOLUTF LOADER WAS JUST 
2 Ree PGSuko, 
Ino IF A fEVICE ERROR JTS OETFCTED A RESET wILb BE 
375 FAKECUTEL ACD ThE FPOOTSTKAP #ILL TRY AGAIN, THE BOOTSTRAP 
b>] BIL wTLt bP KETRTED J IPERIRTTFEFLY UsTIL 1T SUCCEEDS *I1HOLT ERROR 
37? th LESS Trt HSEPS (OERRATOR) TUTERVENES, THE ADVANTAGE OF 
3/3 eR TRYT IC Tut BOGT IS THAT if R PARTICULAR DEVICE BEING 
3 s?. rou TRY {S Lag | OQnEpokr OR LOADFO, SAY BECAUSE OF A POWER 
475 Petit pe MESTALT, THE KOOT wTid) GIVE THE SEVICF A CHANCE TO 
i?r Vl aFR sige (FOR VISKS THIS IS ESSENTIAL), A MAGVYETIC TAPE 
9 377 TEANSPORE 219d “OT ALTOYATICALLY FELOAD ITSELF AFIER A POWER 
37n be GuKF aro RESTART, THIS SITUATION KEQUIRES USER 
9° 
9 
© ] 
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+) “OR VE) ; 
399 T'TRRVE TION" THE USER KUST RELOAD THRE MAGTAPE AND BRING IT 
98 Ine re cK raava We (eae a AT SHICH TIM& THE MAGTAPE BOOTSTRAP, «HICH WAS 
BAN Cusdb sua hry 2ITFMPTING TO KHOOT THE TAPE, AILL SUCCEED, 
462 iuSk THAT TYP GNLY wAY TO BOOTSTRAP A OFVICE OF 
9 coor) "RIVE (j.3 1 Gk TRANSPORT) OTHFR THAN DRIVE @ IS BY ERTERING 
3aG Pee CO*SOTE kt ULATOR TO SPECIFY THAT ORIVE NUMRER DESIRED, 
gah UTHER TSE The OOTSTRAPS &ILL DFFAULT TO DRIVE 8, THIS 
9 Ine -EANS THAT GMLY GRIVE & OF A DEVICE CAN BF BOOTSTRAPPED 
aay PLESOUL CREFATOR TR TERVESTIO’N, 
ee 
° Gre 
Bsr 
° 344 5.5 DIAGKGSTIC TESTS 
489 
wa THERE APE THREE DIFFERENT TYPES OF TESTS INCLUDED IN 
344 ThE NG3V1MYFS 
° 395 1 PRIMARY CPU TESTS 
9h 2 SECONDARY CPU TESTS 
‘s 397 3 NENORY TEST 
398 
399 TPE PRIMARY CPU TESTS ARE TESTS OF ALL UNARY AND 
ae TOUBLE OPERAND INSTRUCTIONS WITH ALL SOURCE MODES, THESE 
°o 4eol TFSTS TO ROT KOPIFY YEMORY, IF A FAILURE IS DETECTED A *BR 
v2 +’ FRANCH DOT wILL Bk EXECUTED. 
423 
° 404 THE SECONDARY CPU TESTS MODIFY MEMORY AND INVOLVE 
4v5 THRE USF OF ThE STACK POINTER, THESE TESTS INCLUDE TESTTNG 
6u6 UF THE UMP Avl JSR INSTRUCTIONS AS ELL AS TESTS OF ALL 
° Av CESTIRFAIICH FODES, IF Rh FAILURE IS DETECTED THESE TESTS, 
4ve UNLIKE The PRIMARY TESTS» WILL CAECUTE A HALT, THE USER MAY 
409 LHFN «CONSULT THIS LISTING TO DETERMINE THE FAULT CLASS FOR 
o 41° THE FARTICULAP LOCATION THE TEST HALTED, 
411 
412 FINAILY THE MEMORY TEST PERFORMS BOTH A DUAL 
° 413 APDRESST\G AND DATA CHECK OF FLL THE AVAILABLE MEMORY ON THE 
714 SYSTEM LESS TdAh 28K, THIS TEST ILL LEAVE ALL CF MEMORY 
415 CLEAR, LIKE THE SECCO.DARY TOSTS THE “EMORY TEST WILL HALT 
od 416 nakN AN ERROR IS DETECTED, AT THE TIME THE MEMORY ERROR 
417 HALT 1S EXECUTED R@ wI'L CONTAIN THE ADDRESS AT WHICH THE 
416 FAILURE vAS CETECTED PLUL THO! R4 WILL CONTAIN THE FAILING 
° 419 TATA EATTEPN AND R6 «ILL CONTAIN THE EXPFCTED DATA PATTERN, 
420 TEUS RETFER BB *rMORY FAILURE HAS CCCURRED THE USER CAN’ ENTER 
421 TRE CONSOLE EMULATOR AMD HAVE THIS INFORMATION PRINTED OUT 
° 422 TO HIN Uvr kt OIATELY BY THE DISPLY ROUTINE (SEE ABUVE SECTION 
423 On CONSOLE EMILATOR), 
424 NOTE REKE THAT PIAGNOSTICS ARE RUN OR NOT) RUN 
° 425 (OPTIONLLITY) DEPENDING On WHF THER BIT 1 IS CLEAR OR SET 
426 CRESPECSIVELY) In EITHER? 
427 1 THE INTERNAL MICRO SWITCHES DESCRIBED AEDVE 
° 228 (IF THE POVER UP CR CONSOLE BOOT SWITCH 
429 YETHOD TS USED)} OR 
43a 2 THE CONSOLE SWITCH REGISTER (IF THE LOAD 
sa a3 PODRESS AND START «ITH OPTION CODE IN 
432 SwITCHES METROD DESCRIBED BELOw IS USED), 
roy 
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66 RESTARTING AT THE USER POWER FAIL ROUTINE 


JF ThE USER WISHES TO RESTART HIS OWN SOFTWARE ON A 
POWER UP HE MAY DO SO BY MERELY DISABLING THE POWER FAIL 
FESTART SKITCH IN THE MICRO SWITCHES (TURN SWITCH 2 OFF). 

HUT THE USER CAN USE THE “9301°YF TD RUN DIAGNOSTICS 
(JUST THE PRIMARY CPU TESTS DESCRIBED ABOVE) BEFORE RUNNING 
HIS POWER UP ROUTINE, THIS «ILL IN WO wAY DISTURB THE 
CONTENTS OF MEMORY AND WILL IN FACT VARIFY THE MACHINE'S 
BASIC INTEGRITY AFTER THE POWER DON AND UP SEQUENCE, 

TO USE THIS OPTION PUT THE CODE 644 IN®O THE MICRO 
S*sITCHES AS DESCRIBED ABOVE, ALSO SalTICH 2 MUST BE OFF, 
THIS WILL RESULT IN THE RUNNING OF THE PRIMAFY CPU 
CIAGNOSTICS AND THEN A SIMULATED TRAP THROUGH 24 wHICH WILL 
START THE USER®°S SPECIFIED POWER UP ROUTINE, 

TF THE CODE 646 IS PLACED IN THE INTERNAL SWITCHES 
THF* THE SIMULATED TRAP THROUGH 24 I8 EXECUTED wITHOUT 
kbs ThG AYY DIAGNOSTICS, 


7. LOAD ADDRESS AND START PROCEDUKE 


THE USER WHO «ISHES TO IMITIATE INITIATE A FUNCTION 
OTHER THAS THF OnF WHICH HE HAS SPECIFIED IN THE MICRO 
S#JICKES CAP Luo SO wITHOUT RESETTING THOSE MICRO SWITCHES, 
THIS TUVGLVES A LOaD ADDRESS», PLACING AN OPTION CODE IN THE 
SsITCH KRGISTER AND START PROCEDURES THUS IT CAN FE DONE 
COLY ON MACHINES «ITH CONSOLE SWITCH REGISTERS, 


THE UGFR “UST LOAD ADDRESS 173016 AnD THEN BEFORE 
PRESSING THE START SHITCK KE MUST PLACE A DEVICE OR OPTION 
COPE JN TRE SVITCH REGISTER, THESE OPTIONS AND CODES ARES 


165464 TO ENTER CONSOLE EMULATOR AFTER 
RUNNING ALL DIAGNOSTICS 

165416 TO ENTER CONSOLE EMULATOR AFTER NOT 
KUNAING ANY DIAGNOSTICS 

17304 TO BOOT THE RP#2 OR RPO3 WITH ALL 
LIAGROSTICS 

173° 42 15 ROOT THF RP#2 OR RPGS WITH NO 
PTAGNOSTICS 

173224 TO BOOT THE RPY4S RPS OR kPe6 WITH 
ALL PIAGNOSTICS 

1732726 19 BOOT THE PFPOF RPOS OR RPO6 
SITHOUT ANY DIAGNOSTICS 

37344? 19 BOOT THR RS?3 OR RSH bLITH ALL 
PTAGNOSTICS 

173442 10 ROOT THE RS3 OR KSH4 wITROUT ANY 
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DIAGNOSTICS 

173144 TO ROOT THE kKHDS «1TH ALL 
DIAGNOSTICS 

173446 19 KOOT TRE RK¢éS WITHOUT ANY 
LIAGNOSTICS 

173562 10 BOOT THE RKO wITh ALL 
DIAGNOSTICS 

173+ ba TO BOOT THE RKV6 WITHOUT ANY 
LIAGNOSTICS 

1735494 TO BOOT THE KXOL WITH ALL 
ULAGNOSTICS 

173546 TO &OOT THE RXO! aI THOUT ANY 
DIAGNOSTICS ™ 

173174 To ROOT THE TUS6 WITH ALL 
DIAGNOSTICS 

173176 TO BOOT THE TUS6 wITHOUT ANY 
DIAGNOSTICS 

173474 TO ROOT THE TU1@ «ITH ALL 
EIAGNOSTICS 

173476 TO BOOT THE TU18 wITHOUT ANY 
DIAGNOSTICS 

173054 To ROOT THE TUL6 «ITH ALL 
DIAGNOSTICS 

173656 TO BOOT THE TU16 wITHOUT ANY 
DIAGKOSTICS 

173364 TO BOOT THE DL11 PAPER TAPE WITH ALL 
DIAGKOSTICS 

173366 TO €00T THE OL11 wITHOUT ANY 
DIAGNOSTICS 

1737¢4 TO BOOT THE PC11 PAPER TAPE WITH ALL 
D*°AGNOSTICS 

173786 10 bOOT THE PCil wITHOUT ANY 
DIAGNOSTICS 


oe0o0:c06bh6UC«COWmUMCOUlCUE 


oo 8 06060060 60 0 06 80 


° 


o 89 0 8 9° 


1 heasanaateinaatialaininaiSiatinces oh sau iam saitminatlincess athe = iebeasinishtiAtnianens Shinshcim aarsicnbeetutinestainaen(iithi © i. sepnbiabniins 


oo 80 OC OO eo 


aang ernie Sanit Ae Einstein beta ins sttnnamsnitetae 





ESTES | KARR a ERE eee Eee 


NI 


— 


De 


to) 


6 


o 


o 


° 


° 


ce] 


° 


t?) 


(>) 


i) 


0 


0) 


BOOT 


wACYLI- 


MO3PL,PIL 


541 
542 
$43 
$44 
545 
546 
$47 
546 
549 
550 
551 
552 
553 
954 
$55 
S854 
587 
SS& 
Shy 
Sad 
SFY 
562 
S03 
Sé4 
RAS 
SAO 
Set 
SAS 
509 
S14 
57 
S17? 
S74 
574 
575 
S76 
Se 
ale 
579 
Nay 
Lind 
Sra 
Sie} 
Gag 
had 
Seb 
Sed 
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hy 
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PO4do bse id 
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m2 
Losier | 
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aA 
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ee 7 
hed 
FG 
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$17 
bik 
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A260 
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né2 
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026 
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ei 
oie 
ed. 
632 
“33 
634 
£35 
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637 
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Ade 
e4t 
£42 
had 
vas 
648 
646 
o47 


é46 


PeSe by 
len 4? 
Jono i 4 
JED VA 
LASS 2 
rrS. 12 
eS 43 
T9% ee 
yrds 


16522 
165724 
VES 426 
{eS 33¢ 
Yn, 32 
poh 734 
1r5 736 
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165042 
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1e5. 46 
ZES4Sy9 
tR5. 52 
1465.54 


165756 
1n5.62 
PAS 
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165. 7¢ 
VASLIZ 
14S 74 
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TrS1AZ 
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VIZIO? 
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fF, SR 
kYsal 
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ShEKA 
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yy CPS1725292 
Ti Onl k2177 347 
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be VORSLTIATI4 
ree6CP=I71444 
1 AC RS112440 
BR TC RSATH TOR 
FS ACh=EI7T7640 
hae GCuss77i7e 
ec Lichsy) 7950" 
PLIVCHELTIS&SY 
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aT TG 


rr TS TS 8 TARDE OF UATA LSED Ts MOTH THE PRIMARY AND THE SECONDARY 
Cfo TInG.CSTICS. 
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eons 2 ORL POOF 
2 OFT FOO! 
aT 9 CEL TOE AD 
TS eles gy ORD 177777 
TAradas 4 OKT 117977 
ace Rr CADLTA 
ecu Rv TSCDATA 
Jeo wf $ .%. GRD Sty 
oe CRD S71 


eSBTIL PRKI*ARY CPL DIAGNOSTICS 
pTet PRIMARY CPL OTACVOSTICS ARE CALLED BY PLACING THE 
ri RE GS OF THE RETURN ANDRESS MINUS TRO IN R1. AND THEN 
poor l:G TO TEST1~. AFTER EXECUTION CONTROL ITS PASSEO TO THE ADDRESS 
rt) FL PPL'S TaO, LOTF THAT P1 IS INCREMENTED BY FOUR DURING 
37 TS EROCESS wetIle RETURN IS MALE TO ADDRESS IN Ri INCREMENTED 
Vom te fe CR Ce (8G 


pO0 .TEATS AFIFR EXECUTION REG NZVC 

TESTI CLR Rg 3 @AACLES 0100 
rc RS i OG0001 O008 
can P3 ; 177776 1001 
ASR K3 3 177777 1210 
ASI. k3 i 177776 1001 
BOR k3 ; 177777 1014 
1st R3 , 177777 1290 
nFG R3 3 AOBROL Ae 
TFC R3 3 0AGOAO @101 
See R3 3 177777 1001 
ROL R3 ’ 177777 1201 
ADC R3 ; 826880 @1e1 
Sv AB R3 ; H2608O €100 
BNE ‘s sERROR IF NOT ZERO, 


STEST DCURLE GRERRAND INSTRUCTIONS, ALL SOURCE “ODES, DEST MOLE @, 


JESV2Z3 FOV BEOCLARK? 3SET UP ADDRESS, 
OV CR2),R3 ;4OVEF FRO“ TABLE DEFFERRED, 


Cvrk (R2)4,R3 gCHECK FOR CORRECT DATA. 

Beg * s;LOOP HERE IF NOT EQuALb, 

AGL @(F2)¢,R3 +40D TO REGISTER, 

SUP we (R2) 53 sSUBTRACT SAME DATA FROM REGISTER, 
FIC o(P2),R3 7SEGULD CLEAR REGISTER, 

PIS 120R2),k3 }SHOULD SET ALL REGISTER’S ITS. 
611 #14(R2).,R3 ¢SROULD TEST NOT ZERO (220), 

bEG ° ;LCOP KERE ON ERROR, 


35 P TEST MODES 16 2 AND 4, 


TESTS MOV PC,R3 15ET UP ARDRESS FOR MODE 1 JKP, 


oO 


0 0000 0060 0 8 


o.60dCOO 
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° 0 0 0 0 060 6 0 8 80 98 
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o0 oO °O 


0 0 0 
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ee we 


ae cette 
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pane ACYL] 27(655) IGed-NeI77? 16549 PAOES3 OF 35 pee moe pat 
~ oouh PA Ol BRINARY CPU DIAGNOSTICS 
1 OAD 965112 coe123 : : OMPLE | oMe (r3ys prvorese ND MADRS Oy < 
5 490 VEGANS 622523 105124, : rov S500 BR, 3 road U2 aot an“Toenres FoR NeDS 3 cle 
t5) 1654L0 eonta3. : “0 she CCR3)¢+ 3B gap HOTS “46 
TD 460999 GFgtty ; ‘ .  gepas ° one 3) TE Hops One £0. UeReecor, 
O° £3 164123 405552 UMPZAS *ORD - guP2 
; 654 ; he xe . 
655° 
° 56 *SINCLE GPERAND, noweHonIFY ENG SRST. COTION, BYTE FoToROMI AS Toon, 
657 ; 
C59 165126 125767 177652 TESTG3 TetD TIDATA 
id 659 165152 001377 EXE : 
- 660 965134 022222 cup (22)%.(R2)4 
, 661 165136 125722 TOTB (R2)¢ 
° 662 165149 601377 BNE A ie oP iF NOT Lis ; 
663 165142. 145712 TSTB (R2) 3707 CDD DUTT NCOS 4, 
664 165144 100377 . BPL ; LOOP IF POSITIVC, 
e 665 
; 666 
667 sROUBLE OPERANDs NON MODIFYING TEST, WiTH SOURCE MODES 1 AND 4, 
°o 668 }AND DESTINATION MODES 2 AND 4, 
669 
670 165146 wvS2¢2 TESI5% INC R2 JEET UP R3 TO CONTAIN TEDATA, 
° 671 165158 610203 HOV R2,R3 tAnD R2 TO CONTAIN TO6DATA, 
672 165152 5722 TST (R2)+ 
673 105154 21322 cvP (R3)-(R2)¢ SEXECUTE SOURCE MODE 1, DEST MODE 2, CHP, 
° 674 165356 201377 BVE ; LOOP IF NOT COUAL, 
675 165160 w34342 BIT #(R3),°(R2) sB1T TEST, 
6 676 165162 ¥91777 BEQ ; #SHOULD LOT HAVE 231, 
677. 
678 165164 pvurse LSTISTs BR X1RTN 
679 
° 6av 
681 eS8TTL CONSOLE FUNCTIONS 
642 ~SBTTL DEPOSITE 
° 683 y1FIS IS THE DEPOSITE EMULATOR, 
684 165166 weudi3 DEt BR GETRUM 3GET INPUT DATA, 
685 365179 viurds MOV RO, (RS) sPUT INEUT DATA IN MEMORY, 
° 686 165172 oC0524 BR CONSEM PRETURN FOR NEXT COMtAND, 
fo7 
6AR »SBTTL START 
° n89 168174 gpeces STs RESET ;ISSUE RESET TO THE SYSTCH, 
09° ~165176 woeLtS UMP (RS) 7JMP TO DESIGNATED STARTING ADDRESS, 
691 
° 692 »SBITL LOAD ADDRESS 
693 16529¢ Yeeavs Dag BR GETUM 3GET INPUT DATA, 
694 165252 w1eres “Ov ROR sLCAVE IT AS THE CURRENT ADDRESS 
J £S5 SPOINTER IN RS, 
696 16824 64 5v04 KBECLRE CLR R4 ?CLEAR THE PREVIOUS COMMAND FLAG, 
= 697 LASIVE PAV SIA BR CONSE! SRETURN FOR KEXT COMMAND, 
098 
699 eSSTTY. EXAMINE 
Toe 165216 HtESe6 FX: soV R5,SP 3USE THE DISPLAY ROUTINE TO FRINT 
9 712 165212 919505 tov (R57 685 pout THE RODRESS, KS, AND THE DATA IN THAT 
TE2 165714 we eous bR OUT UDREES, (KS). 
fo] 
9 
[o) 
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M93V1,P11 EXS* Ite 
723 
o mWM4 
725 
es Wee eSbTTL TTY HANDLERS 
17 eSBTIL CCTAL FUYSER INPUT ROUTINE 
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71¢ sINPLT A STRING OF CHARACTERS CLO TNE TILCTFe, TORIINATOD DY CR, 
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16 BRUT RCTE THAT RI WILL HAVE LODN auciucuuedco OY foun Urol WCTURN, 
7 
718 165216 wcseag CET! UM? CLR RO TINIE ETTA Pn, 
° Tid 165226 vesao2 283 CLR R2 fisatonoace Tf 
72@ 165222) v107V3 MOV FOR 3€9 Con a CHAGGSTON, 
. 721° 165224 eve453 BR CCTCHR 
. 722 105226 127227 v2ee15 CMPB R2etCR rms rm en 
723° 168232 vo1433 EEG XiRTN ate TIS Pome era con FUNDER IN TO, 
724° 9€5224 162762 eeor7e SUB ePAeN2 PhO ea STOR A Ee CAD Cote LIGIe? 
° 723° «LES2I2 862702 enavie ADD rfrace ena 
725 165744 123357 ece ESTCLR . STS ro7 72 roeoar? oom concerns crunator, 
_ 727 905246 ce 6220 : ASL “3 PUsitu ada estes. Gud acneeds 
= 3.3) tescc3 zee DEL ie 
722° 4091252 esis REL ni 
x 729 4065254 Clo2ve ~ LIS £2,279 
< TIL 365756 «vcu7Eg pa 23 $LlIOD OACK TER ECNT cmanaevorR, 
edbeks | 
x 733 e°RTTL OCCA, PENEG Oe Eemsto: Aatins 
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2 319 ; 
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Tad LTT LIN gnatcg 263 ou ale) TO COMPUTE MONT cunnac 
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s wo) $0503 206 SYTE tock cyice 
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~c 
oN 
+ 


°” 0 O © 


0° 9 9°90 
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ee ne, 


970 007 0 
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Ka? 
a Lec 23k 
757 165316 
9 738 165320 
Tot 165322 
753 469324 
o T51 
422 
703 
° 70a 
765 
706 
° 167 
768 
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co] 770 165332 
77% 165332 
é 172 165334 
173° 165336 
174° 16534v 
775 165342 
id 176 165344 
777 165346 
778 165352 
3 179 
18? 
784 
°o 762 
783 
164 
3 765 
18d 
727 
° Jas 
782 165354 
190 Ur Sark 
3° 791 165342 
792. 165344 
193 
° 794 
705 
796 
9 797 
72a 
192 
° bak 
crane | 
#92 
9 ng 
ua 
BS 1hb|aIE 
io) Huh 405374 
407 14553746 
AYA 1654.2 
9° end 
de 
3° 
co) 
Bot saC ell 
9 MOBCT EDL 
edd 
° R12 
#13 
Bid 
9 BLS 1eS ace 
HY 1rSat 
bi? 
(o) Bin 
YY 
a2 
9 nat 
22 
#24 
° ae 
bad 
bio 1A 5114 
° B27) 165416 
B2m 14542, 
829) 164477 
° 83y 105274 
B31 195426 
832 16543. 
o 833 165432 
. 634 165434 
635 165436 
° O36 9 &5age 
637 165442 
C38 
° 839 
Ad. 169444 
2 E92 268406 
043 *c525¢ 
a C24 40545 
> C45 yu ah6 
&fa 
047 $6 Stee 
o C49 825462 
€59 t6h4B4 
Cle 205466 
o C5) 105a7¢ 
c22 
653 
o f34 305474 
€65 
ccs S€5476 
° C57) 168596 
€S5 205502 
39 
2 bla $6854 
For 1055286 
142 
2 a4 
vot 
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1527, 2 
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14.237 
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vevdail 
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ov TCeR3 

eR PUTER ‘. 
XiPTXs C™P C222e¢ CRI SAND PITUN. 

Jk eotRi) 

ef OTT . CN, LF AND FTPECN Cusesesla CUTeUT CCUTINS 
sTHIS PCUTINE IS CANLED TO TRE A CLARTACE COIVAY, LING CLES TOLLOVED 
sBY 32 SLILTR CUARNOTIONG, THE CALs BS PU CORSE PLACING Tug CoguRa 








SADOKRESS OLLUS THO TD RP ALD CETUS ; 
STHE FREVIGUS CONTENTS GF COTA KOGIOTS 2 0D NJ ANT LOST, 

SHEN BINISUCD THIG SUBDROUTING WILL CILTNY TO 2nd ADoROCCS CICCIFIECD 
gIN Ri PLUS 3149, BUT RI WELL CD Lon o well OY Foun, 


PUTCRS MOV CPC)4—R2 

eKORD 14912 
188 MOV FCOOR3 

BR PUTCHR 

AnD (PC) ,R2 

BLE XARTN 

CLRB R2 

BISR #CR»R2 

BR 1s 

eSBTTL CHARACTER INPUT POUTINE 
$T!SS ROUTINE YS CALLFD TO FOTH INPUT AKD ECHO A CHARACTER FROM 


sTHe TTY, THE CHAPACTER IS EAVOD IN THE LON BYTE OF R2, THE 

shIGh KYTE OF R2 IS NOT MODIFICD, A CALL TO THIS 

PSUGFIUTINE IS MADE BY FIRST PLACING TUCO RETURN ADDRESS MINUS 2 IN R3 
gato THEN FXECUTING A BRANCH TO CoiCiiRk, Walt! CINISHED 

th RFTURN wILL BE MADE TO THE ADDRESS CrECiF ICD Lu RZ PLUS THO, BUT 
tF3 + ILL HAVE BEEN INCREFENTED BY FOUR, 


GETCrR3 TSTB @sTKS sWAIT FOR KEYBOARD INPUT, READY, 

BPL GETCHR 

CLRB R2 ICLEAR THE LOW BYTE OF R2,. 

BISA @#TKB,R2 sPLACE THE CHARACIER IN THE LOW BYTE OF R2, 
sPROCEED ON TO FUTCHR IN ORDER TO 
sECHO THE CHARACTER IN THE LOW BYTE 
3tOF R2, 

eSBITL CHARACTER OUTPUT ROUTINE 


3TRTS SUBROUTINE IS CALLED TO PRINT A CHARACTER, THE CHARACTER 

3©0S7 PR PLACED IN THE LOw GRDER BYTE OF R2, TO CALL THIS ROUTINE 
PPLACE TRF RETURN ANDRESS MINUS TwO J& R3 AND ERANCH TO 

sPUTCHR, IFHE CONTENTS OF R2 ARE NOT MODIFICDO, RETURN IS MADE 

316 ThE ADDRESS SPECIFIER IN R3 PLUS TWO, EUT R3 IS LEFT INCREMENTED 
3hY FOUR, 


PITCHES: TSTR esTPS WAIT FOR PRINTER READY, 
bPL PUTCHR 
MOVE RZ,@sTPB tWHEN READY PRINT THE CHARACTER, 
#ICK #1C72¢2,R2 sCLEAR ANY PARITY BITS THAT MAY BE SET, 


sTHIS KOLUTINE IS USED TO MAKF RETURNS FROM EUAROUTINES «HICH USE 
sk3 AS AN ADDRESS LIK, THOSE SUBROUTINES ARE GALLED 
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FOUTTE 


shY FIACIAG THE RETURN ADRMRFSS MINUS 2 IN R3, KHEN THE SUBROUTINE 
71S Ff) ISHED PROCESSING IT WILL BRANCH TO X3RTh, X3RTN 

ge lil UCREMFNT R3 BY FOUR BUT RETURN TO THE ADDRESS SPECIFIED IN R3 
sELUS TO, 


X3RTH: CHP (R34, (R304 sINCREMENT R3 BY 4, 
uw =2(R3) }RETUR TO THE AODRESS “HICH WAS 


sCRIGINALLY IN R3 PLUS TWO, 


eSBTIL REGISTER DISPLAY ROUTINE 
sCSFLY TS Tok FIRST PART CF THE CONSOLE ENULATOR THAT IS EXECUTED, 
si0 ¥IT] PPINT THE CONTENTS OF RO, Roe KS AND RS CIN THAT CRDER) AS 
sFOUK SIXTEEN BIT OCTAL NUMBERS ON THE TTY, MOTE THAT CH SOME CLEVEN 
PEYSTEVS (EG, THE 11/04) «HEN THE LOOT CUITCH IS COPROSEOD AND 
sTHr PROCESS OF ROOTING INITIATED The PC WILL CE FLACED iNTO RS, 


CSPLYS MOV PCeRL 
KR PUTCR sPRINT CR» LF AND FILLER CHARACTERS, 
MOV PCoRI 
bR PUTNUM sERINT NO, 
MOV R4,RO 
BR PUTNUM sPRINT R4, 
OUT: MOV SP,RO 
MOV PCeRI 
BR PUTNUM gPRINT RO, 
MOV RS-RO 
BR PUTNUM SERINT Re 
MOV SP,RS 


eSBTTL COMMAND INTEREROTOR AND CIETATCH ROUTINE FOR CONSCLE 


COMSEMS MOV 














BR me LER CHARSCTERS. 
rove ‘ Cll FOR °S"%, THE 
hoy . nCTER, 
ER 
READ? CUR ra PTNLIIIUIID A COUNTER FOR DECODING COMMANDS, 
BR CITCHR PCoe Ll we LRST CHARACTER OF A COUUAND. 
S.ABR nt 
rR CE7SUR COP TNT CLOSED CNARACTEOR OF TRS COMNANDs 
$ov eeawalbeR3 $05 C2uTS GO A TADSLO PALLED VITH PLE VAUTO ASCIE 
yoCinmeces ere RLY ARCS GnO CHARACTERS LOnG, 
DECCrEs CP F2,ChI)¢ DPT TNC COMMAND TUPED MATCHES ANY VALID 
era “ATER rreorcuna co PReCEss iT, 
Luc FO 
TST €n3) 
ESL TrocDEe 
CR conccn 
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©5141 tf552¢ 
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oO S55 105834 
£57 145836 
£58 160642 
° 59 65844 
Sou 165646 
£51 
cod £52 
653 
a £53 
£55 16857 
£86 yeeag2 
So? 866854 
° access 
oes nS aoa 
57% <orr6a 
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S72 165864 
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VIET 
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eh2lit 
455737 


21257 


27(F55) 


SECONDARY CP. 


B12705 
412729 
¥11503 
veSe12 
112532 
CO5202 
112512 
E5322 
023512 
OF 1E1S 
5202 
143522 
€24542 
143522 
C21013 
CIPS? 
DPASCS 
134532 
156572 
24.352 
Cu1ee7 
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¥C5723 
Caan ae i | 
O21E¢5 
CHVEET 
Cre 2e3 


ronan Sn 


w1i2e6 
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INTERPRETER AND DISPATCH ROUTINE FoR SfA920+0 REVA 


1At4e 


TLAGROSTICS 


MATCH? MOV @NBOOT/2,NI SEPEN A VRLFD Conmaen FS ELeeDED cor 
eRe AND COD END CCUITMRs C55 
$30 INDEX A CALLS CONTALNINSG POLNTERS 
§79 TES ROVTINIS UNTCH WILL CuCLUTE 
STUS FUNCRICN ASSCOLATOD WITH he 
SCONNAND wigs waS T¥PLdD, 
BYSsB VECTORCNG) o RI sCONFUTE THE STARTING ACDROSS OF THE ROUTINE, 
cL rq 
Che FieR4 #84 8S CLCED TO CONTAIN THE LAST COMMAND» 
: e290 TIS COMMAND HHICH HAS PROCCSSED, 
; ¢ClE LF TT CLER WAS TYFLD THE CANE 
SCOMANND TUICT EY A LOW, 
BNE OSPTCH sif LOT CO DICPATCH TUS COMMAND, 
T&T CR52¢ SGTMERUIET LUCKIGTaT RS OY 2, 
enS 16 USED Eu Fis CONSOLE EMULATOR 
' $45 TiS REDRIES POINTOR, BHENEVER 
#THD UCER FILCULS A LOAD ADDRESS, THE 
sADORISS TYPLD 15 SAVED IW RS, 
SIT 15 ENCRENINTID CNON THE UBER 
STYPOS Tus SANS COMMAUD IN CUCCESSION 
$50 TAT THE CONCOLE FUNCTIONS 
sCF CUANINE AND CoPOSIT ARE KORE ACCURATELY 
sENULATED, 





DSPITCH: MOV Ri,R4 SSAVE THE CURRENT CONNAND IN R4, 
CMP RO,818, sSEE IF THIS COMMAND IS A DEVICE BOOT, 
BLE 2s sLF YES, THEN GO TO 25 TO CHECK THE 
SSTATUS CF THE RUNeDIAGNOSTICS 
s INDICATORS, 
JMP (R4) . IF THE COMMAND WAS NOT A BOOT COMMAND THEN 
$IT WAS A CONSOLE COMMAND 
SCEITHER EXANINE, DEPOSIT, LOAD 
SADORESS OR START), GO TO THE ROUTINE 
sWHICH WILL EXECUTE THE SPECIFIED 
IFUNCTION, 
THE COMMAND WAS A BOOT COMMAND SO ADD 6¢¢0 COCTAL) 
3TQ THE ADDRESS IN ORDER TO CET TO 
#THE CODE IN THE OTHER HALF CF THIS ROM, 


283 ADD #6000,R4 


MOV PCeRI 
BR GRTNUM sGET A UNIT (OR DRIVE) NUMEER IF THE USER 
SSPECIFIES CHE, 
KOV SCMN4SST@2,R1 #PLACE THE STARTING ADDREES MINUS THO 
3OF THE CODE wHICH INITIATES 
STHE LOOTSTRAP ROUTINES 
sIN Ri, 
TSTR Q#INTSw VIF THE LOWORDER BYTE OF THE MICRO 
HSWITCHES READS AS ZERO, RUN 
STHE SECONDARY CPU AND FECNORY TESTS 
SBEFORE COOTING, 
sOTHERWISE GO TO THE BOOTSTRAP WITHOUT 
SHAVING RUN THESE TESTS, 


LINKS RWE XLATN 
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sTHESR ARE THE MEMORY NODIFYING TESTS, THEY ARE RUN AS SUBROUTINE 
renTCh TS CALLED BY PLACING THE RETURN ADDRESS IN THE CALLING 
sROUTT-F WINUS TwO IN R1g THE PREVIOUS CONTENTS OF R2, 

3*3, FPS ANG Ro ARE LOST, IF ANY OF THESE TESTS DETECTS AN ERROR 
cA hALT WILL RE EXECUTED, THE USER CAN THEN CONSULT THIS LISTING 
ffOn FURTHER INFORMATION ABOUT THE FAULT, ISSUING A 

sCU'TINUR FURCTION “ILL NOT BE MEANINGFUL AFTER 

sANY Ch THESE TESTS DETECTS AN CRROR AND HALTS, OTE THAT 

genk™ THE MEMORY TEST DETECTS A FAILURE BND HALTS CERTAIN 
sIvPCKTANT PARAMETERS USED IN THAT TEST WILL CE SAVED IN THE 
sREGTETERS, THESE REGISTERS PREY INCLUDED IN THOSE WHICH ARE 
sCUSEEAYED wHEN THE CONSOLE FNULATOR CORTION OF THIS ROM 

s1S I*TTIATED, SO THAT IF A TENGRY CRNOR IS BPLTECTED THE USER 
CAS START THE CONSOLE EMULATOR TO EASILY *CCESS THIS KOMORY 
gFrFcb TATA, CAUTION SHOULD BE CDSERVED VIEW SELCeTING THESE 
sTESTS TO BE RUN, THEY WILL DESTROY TNE PREVISUS CONTENTS 

FOF A Y WATT MEMORY AVAILABLE UP TO 2cX wORDS, 


sDOUFITF OPERAND, MODIFYING INSTRUCTICNS, BYTE NOCORENCE TCST, 






















TESTES MOV *TEDATASRS sEST UD TEST DATA ADDRESS, 
MOV t5@9,R2 sSOT UP LIST POCKESS, 
MOV CK5)eR3 gElT UP Cue Creravd FOR TEST, 
CLR CR2) pores O34 
NOVB (R5)%—€R2) 277, 
INC Reo B CQ COCER EYTE, SOL, 
MOVB C29) se CR2) poo Gla 7, 
pre ih gyve LOINTIR CCK TO LOW CYTE, 
CMP COPS) oe (RQ) Peek Tee ALG CALS, 
ENE TOURR 
IKXC Ro ghOve IST ITOR UP TO CPD EYTE, 
BICB COTS Vee CRI)V4 Fo deol a rlic OF LOCATION SC, 
cre eto 5 ae ln2) rae = 7 
vice ROD Se h2)¢ to" 
BNE MG Hi 
tov é avuncSS OF S@@ INTO R2, 
nov eR5S +4 Veveds 
bovs R2)¢ é en.cvld fF COA377, 
f2c3 n2) on DTG, 
cre (RQ) VOR LLG CNES, 177777, 
i oeexe] banG CO TO NEXT TOST, 





TOERRS HALT: 


eJSR TEST WITH MODES 4 AMD 6, 





TSTUSR3 TST CRI)e tR3 FVCULD COMNT TO ZERO VORP AT T7ERR, 
Pre TTERA aIF $OD Tun UAST Ci ESNSR, 
c“p © O82 enS gC? ENCULS PTOIIT TO 177777, 
Cxe TICRR tee Lod 4 U7 CN ERROR, 
RTS R3 
HALT 
TEST7: nov (h2),5P ¢OCT UP CTACK TO CTART AT SO2, 
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@12702 169656 ray [ae aah Poste Bae {O" Lo 2ee 9S COR easy 
CP5726 ao ClP}o Greed C222 Gee W354 
04312 VER 83002) SERCCUTE COR TO ToLcoR, 
ecoees TICORES ESLT 
643562 geceea Joa R324022) PEXCCOTS VOR TO POTIONS, 
ele PPPORY Pe OST Is: EFS O38 ECU rersS 
SHS PCOPEIG PORES AG ULOS aH a RAUNT SES ee ew cod PEON PMS TAN eCaARy. 
@DATA Tsvica.c7 .CS1 CF LET PT + Ge. BO od POM Me Go 
gFTRST EVIRY LOCATION IG eRITTo Lag Ged ROORSCS GTARTING 
SEROMA LOCATION GO FED VORKILG U2, Tild ASECR CVON. LOCATION EAS 
SPEPY weRaSTON LTTH ITG OUN ADONOCS, Pus NOvuTihe COLUANGS £0 LOCATION 
3@ AND LOGATES ITG COMTONTGS, TNC TES 
sADDREES C¥ THE LOCATION WNICW VAS SUST NCSATTO IG *NCID TO 
sfHAT LOCATION, ThE RESULT COULD CL COND, GD ENCCCoS IS CONTINUED 
gEROW @ TO THE TOP OF NENCRY, EF NO CARRS ANS COTLSCTIOD MoONORY 
se1LL BE LE#T FILLED WITH CTONOTS, EF AN CRNCR 1G Clive1cd THEN: 
H 1 THE ADDRESS GEING TOOTION IG Ler? It) na 
; 2 TRE EXPCCTOCD OATA THC THAT LOCATION iS fu KS 
H 3 THE FAILING DATA £5 LA ng 
H 4 FINALLY THO PALT AP LOCATICN 165776 IN THIS 
H ROM IS TCACCUTCD, 
t 1373 MEMISTS MOV PC+R3 
woe Als BR SIZE 360 SITE MONOCNY (UNDER 26K WORDS), 
a 9evy CLR RJ 3R3 IS A FOG.TOR USED TO READ AND WRITE NEMORY, 
OL 313 283 MOV R3,(R3) SHRITE THE CONTENTS OF RI INTO THE LOCATION 
sADDRECSSD BY RZ, 
¥45723 TST CR3)+ PINCREMCHT NI CY 2. 
«2 305 CNP R3,R5 $RS CONLAINGS THE LAST AVAILABLE MENORY 
PAOORICS ULDER OOK WORDS, SEF IF 
gTuOC CVD OF NONORY HAS ELEN REACHED, 
Lit774 BLOS 2s gLOC? UNTIL DOWE, 
ee rear} CLR K3 sRETUN RI TO LOCATION 0, 
eob413 483 NEG (P3) sNEGATE THE LOCATiCN REFERENCED BY R3, 
shyly ADD R3,(R3) sADD THE CONTENTS CY R3,. 
elS723 TST (R3)¢ PIRCRAENT THE POINTER, 035 BY 23 AND ELE IF THE 
j SROGSULT OF TUE PDOITION UAS 6, 
Yet lo BE MEMERR SIF NOT Of THEN AN UCRROR HAS CCCUPRRED, 
20305 C 4p R3,R5 sOTHERWISE CONTINUE UP UNTIL THE TOP 
3OF BENORY £6 ROACHED, 
1.1772 BLOS 4s 
eT Le tr LTSTs BR LINK $THIS IS THE END CF TRE SECORDARY CPU TESTS, 


fTRIS ROULISE IS USED BY THE MEMORY TEST AND THE PAPER TAPE ITOADER 

370 CRTERVINE HOW AUCH MAIN KENORY (UNDIR 25k YCRDS) IS AVAILABLE, 
t5TZF TS CALIED BY PLACING THE ROTURR ALCDREES NINUS TNG In R3 AND THEN 
PRRALChIAG TO SIZE, THE PREViOUS CONTENTS OF RS ALD RO ARE LOST, 

P7TAF rIGhHEST MEMORY ADORESS FOUND IS LEFT IN RG, cnEN THE ROTURN TO 
vine CALLING ROUTINE IS HADE TO THE ORIGINAL CONTENTS CF RI PLUS Tro, 


2700595) LieiheeI7 foray Fick 2) OF 3S B-CS-M92Q)-O-1l REVA 


“RORY OTAG CSTIC AD SIZR KOUTINES 


tR3 ¢TTT HAVE PERV INCREAFNTED BY 4, 
TRL tETHKOD USED FOP SIZING MLFORY IS 











; j SET RS TO 16hyou8 
3 2 SFT UP VECTOR 4 AND THE STACK (R62592) 
H 3 REFFRENCE @«€(RS)e0 NOTE AUTOONICRONONT, 
; 4 IF THE ROPARELCE TiS CUT (CTRAES TO 4) 
: TRF! RETURN TO STOP 2, 
; 5 Te THR BKEFLSENCE COOS NOT TIME OUT THON RETURN, 
VL27IES Loven SI¢e&s MOV RLOC OP OPRS 7hET UP RS, 
4S 3I7T bi oh CLR are ;O2T UP TRAP VOCTOR 4, 
.12737 15576" yee? HOV £15,084 
A27TEA A265? 1$3 tov #562,SP $EOT GO ThE ETFCR COTNTLA, 
v.74 TST #(R5) FUBKE Guo Moan cmwuaee Nee, TORRESEN T NS, 
wiv be? BR X3RIN ws, Oe Nn NOVI TION gid CoP 
Chi euba von EDN Se LE sUny 
peddi TUG NTONC SS LGUORY .ccness 
gAVAZURCLS 20 iD, 


TIF A VFMORY ERROR JS POTLCTOD CONS HONE TO CAVE INDORTANT 
PPAPAMETERS IN TEE ROGISICRS AUD HALT; 
"14304 MEMERKS KOV @#(R3),R4 
YOGA MOV R3,RO 
Y25906 CLR SP 
ey Cee HALT 
oS 
\ a 
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eae: 112211 

7 Co. 
wC37S 


ne oe 4 C1LO7TSL 
1754520112231 
34° 385761 
40° 1209975 
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Cees? 


1771440 12ecee 
172146 (7466 
PIMGA 97744 
£75482 1727028 


721549) VCbI53 


165414 


17757 - 


Toe )ave li 


03173000 
efBTTL LOOTOTRAP RNouTINTS 
IPOOTs 
ef DTTL STARTING ADOROSS OF CONSOLES CuMULATOR 
eobiek DERGHOSTICS CCUCCTSDs AVECS 
STRTI3 KOWV CCoR1 
e£BTTL Dracnostras prerinetios 172292 
STRT2: EMI BTCST! $CO ONICUS EAINAA? CPU DIACNOSTZE 
$00S7S Chud If CACCUTION ULAHIED AT 
3173009. 
STF13:  gMP OoDSPLY $GO START CONSCLE EMULATOR, 


eSBITL TUSO, RXO6, RPC AND LIO4 rimentrcn CODE TABLES 
shOTk THAT TRESE TADLES RAVE COCN DESICNEN TO OVORLAD Cua ANOTHER, 
tAUY ATTEMPT TO MODIEY THOSE TLOLOO, UITNCUT fh CLCAR UNCCRSTALDING OF 
30k hOw THEY ARE USED, SHOULD NOT RE MNOl, 
TULPFS3 4*KORD BO0017 STHIS 15 TNS TU 19 CoMMAD 
SPOR NEEIND AND C23 Celi, 
99 CHANNIL DONSITY, 


eo RYTE oil sTUIO EPATS CORZUARD COMUAND, 
eSYTE 023 $TU10 READ CONMALDe 
FKVOF 
RPV At 3 J RYTE 821 sRAXO6 ROAD COMMAND, 
sRPO4 READ IN EROSET COMMAND, 
RSU4FNS QRYTE ont shPO4 READ COMNLED, 
sRhGO4S READ CGNniannD, 
«SBTTL LOAD ADDRESS AND START FOUTINE 
Sv RST$ MOV @eSwR,R4 SUSE THE REAL Sw17CH REGISTER 
BR CMN2SST sIN PLACE OF THE MICRO SWITCHES, 


sTHIS LOCATION, 173424, IS THE PHYSICAL LOCATION OF THE 49301°S 
PV ICRO SKITCHES, NOTE THAT INE SWITCHES, KNEN ENABLED (0%), WILL APPEAR 
tAS AW IN THE LO» ORDER BITS 1 THROUGH 8 OF THIS LOCATION, 
FIHTS LOCATION ITS USED BY MOST PDP11 PROCESSORS TO INTTEATE 
sTHE PCOT AUTOMATICALLY ON POVER UP OR CHEN A ECOT EUITCN Is DEPREsSeD, 
tEXCFPIION TO THIS IS THE 11/70, WHICH MAY GO TO Loc.T-ON 173224, 
tTHESE SaTICH wILL NEVERTRELESS HAVE THE CANE FUNCTICNAL APPLICATION 
SKHFTHER THE M9381 YE £S ON AN 11/78 OR ANY OTHER [NOCESSOR 
pis THE POR) FAMILY. 
U'TSas ,4ORD 173776 3PC OF TRAP VECTOR, 

ORD 26@34¥ $PSW OF TRAP VECTOR, 


FUHTS CODE TS USED To BACK UP POINTERS AFTER AN ATTEMPT TO FOOTSTRAP 
tA LRVICE HAS FAILED, THE BCOTSTRAP WILL BE RETRLED UNTIL NO ChRORS 
sAKE VETECTED, 


AGAINS C™P =(R4),"(R4) 
TST =(R4) 
FESET 
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POAT CPPRESS Asi STAFT ROUTINE 


BIS C224 eR3 Meat HUGLER, 
ee 32 {OV RI-TRERL) 
eleroc O.Pe12 183 BIT tate ye LOCR1) 
REQ 1¢ 4 oes 
'oVa C294, R17) over 2S 259 COM AED 
CPPAT2 2S3 TST Seana) em tda BO Cones LODZ 
BEL pare 
POVB RO MCRL) ee a is TRovS CSSA COMPAED g 
PALE12 383 aryet) POaR2) pete CON eave SEATS, 
fen #5 
177777 gc27eo POV wate GORD) PSSe Gal? ESUE™ TO Exo PECoRD, 
Ova Cregee Ch) peClUO TNS CL ACE PONcVARD COTAD, 
CeCeL2 $S$% TeoTa P2lR1) ULAIY CIR ORIVE ROASY, 
ECL 46 
€R CUR oAES $090 TO DIS TIMMS Cese TGS CLEANS ATTENTION 
$0 Sie Dia en weg) ae eiee: Conk ou a0: 
Gawd CeiGe VICK BUD Tare URAVERe 
ef PTTL ERGs COCVST Th, Coes 
eLBTTh inweore oom SOLOS oOR Ay ieg 
PTHTS IS THE CTANTING LOPPESS CF Tak wily CODG waitil DIACNOSTICS CCLECTED! 173144, 
RKESAS CUOR mide ng 
rer rwres CIACNCOTICOG STIOLOSTLODs 173146 
RXPSRS oO CMe ST 
eORD PVELER SRPOress CT OTT Aves CONM*ND NOCTETER, 
e! ORD now geval TF BXGS VUnc. loi Coos tithe, 
BKYSC3 ACL R3 POUIE. Ulad WED anTO uwitS 199 14 nD 13, 


AR CMN4SST 

eSBTTI. RP@2 AND RPA LOOSTRAP CODE 

eSBITL DIACNOSTICS CELOCTED: 172040 
s1rTS 1S THE STARTING ADDRESS OF THE RP@2, RPO3 COOTETRAP 


re ITK DIAGLOSTICS SELECTED: 173¢49, 











RPO 3A$ CARB RA,RB 
eSKTTL DEAGNOSTICS PESELFCTENs 172042 
iTHIS (S THE STARTING ADDRESS OF THE RPO2, P23 ECOTSTRAP GITH CIAGKOSTICS 
FRS3K 3 BR cvntiesr 
e* ORD REO3ICR FROI2, RPO COMMAND AND STATNS Prarecen, 
2 /ORD RKPOQUEN IT OTTO fo SUS Pras. Ppa} Mersirg" CODE TABLE, 
RPYIC? wav k3,(R1) PLOND ane Unlg Lae ue 
PROG: iy a Nat | OYTS, 
KR CrYNSGO re HACE LRaven, 
eSKTTL TUL6 LCOCETAXP CODE 
eSBITL O~hcecGailsS COLES TDs 172°54 
TUL643 CrEB RO,ROB 
eSRITL OLACHOSTIOS COXCLOS TLDs 17 2c8S 
TUlobs FR CMRAUCST 


or ORD TULCER 
2 OD TUSCEN . z S 7 
TUIECS FOV Raoeikg = ata °s eS : SUSTINIOS, InTI R3, 


THE TUL6, 


ann cape 
CllS CMELES 
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DIAGNCSTICS CEESLEL1EDs 175146 


9 eel 32 


“ty 416 


vecite77 146340 


PISk &th 


SEL AD 








ESS R3 
Bo R3 
AL R3 
he RI 
ov P°,6(R4) sLO*D UNIT NUNCEA, 
ER CuNntl? $CO TO THE COUuCN DICK AND TAPE DRIVER, 
ei STTL TUCS ECOTSTRA? CODS 
ecdiTL DIAGNOSTICS CCLISToDs 173174 
TUS6A3 CYPB RQ,PO 
eSBTIL PIACNCOTICG SOCILOCTODs 173175 
TU56Bs BR CeNnisst 
«70RD TUSECR pronoeces CF CCNMAND NOGISTOR FOR TUS6, 
ef ORD TUS6FN PPOLWTER TO TLIS COMUAND CODE TABLE, 
TUS6CE MOV R3.(R1) SLOAD THE UNET UUNOER, RIGHT JUSTIFICD IN HIGH BYTE, 
BIS CR2)4+,(R1) g°OR? REVIND CCHMAND INTO Cemiano PUGISTCR, 
4$8% TST CRI) f1 AIT UNTIL BIT £5 OF COMMAND RUGISTER IS cet, 
BPL 1$ $4025 CODE IG ACTUALLY CAITING FOR THE 
fee tICIPATED °EuD ZONC® EMRSR, 
TST =2(k1) SLSO CSL GRROR was. SEED. SOUS 25 
BPL AGAIN iF LOT tien CO START OVOAs END ROTRY, 
BR RP23C $CO 10 PART OF NEGI UNION THO TUSS SHARES 
#70 RELOAD THR UNIT LUceoR LED 
#THCN PASS CONTROL TO THE CoMnmnod 
3DiSK ALD TAPE DRIVER, 
eSBTTL RPO4, REZS AND RPRS BOOTSTRAP CODE 
eSBITTL DIAGNOSTICS SELECTED: 173224 
Rerahs CPB R¢,RS 
eORTTL DIAGNOSTICS DESELECTEDs: 173226 
KP: 4B3 BR C“A{SST 
e*ORD RP@4CR sCOMMAND REGISTER FOR THE RPG4, RPOS OR RPO, 
20RD RPOSEN sPOINTER TO THE COnsAID CODE 
STADLE FOR THE RPC4, RPGS OR RPOS, 
RE/4C2  SOVB FO,LOCRI) SLOAD UNIT LUMBER, 
4OVB CR2)4,(R1) PISSUD ROAD IN PRESET COMMAND, 
“OV FYL4000032(R1) FEET ONT22 AD ECC INHIBIT BITS, 


sULLL TuRGUGH TO THE COKMON DISK ‘ 
fAWD TAPE DRIVER, 


sTrIS IS A ROUTINE TO CLEAR ATTENTION BITS ON DEVICES FOR HICH 

sSuUCk A FURCTION IS "MEANINGFUL, 

Ce"ShC8 “OV 16CR1)-100R1) 7OUST FRITE THE ATTENTION SUMMARY REGISTER 
sTHTO ITCOLE, THEN FALL TUNCUGH 
3TO The COUNON DISK AND TAPE DRIVER, 


eSBTTL COnMON DISK AND TAPE DRIVER 
FTHTS ROUTIVE TS CAILED BY ALL THE DISK AND TAPE LOOTSTRAPS (EXCLUDING 
3Tsuk RX€1) TOs 
1 LOAC THE ORD COUNT 
2 ISSvuF THE READ COMMAND 


we te 
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: 3 CHECK FOR DEVICF FRPORS 
: 4 ACD STARE THE FRCGRAM FEAD OFF THE DEVICE 
C 3408 BOV £-512,,2(R1) 3L0OAD THE VORD COUNT, 512 (DECIMAL), 
nov (Ri), R3 
BIC £377,R3 
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wOV R3, (Fi) 
18% TSTR (P1) sHAIT FOR READY, 
BEL 18 
Ist CR1) 320 IF AN EMNoR occunnep, 
PL CLRCS p10 NO ERRORS CCCURRED CO STANT THE POOTTED CODE, 
TSTs (k2) POTUCRUIES, IF RY CANOR cocunncp, FED IEF 
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Sree { 
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cyP CR2d,140R1) Pye CRROR . 
gt. 
BRE AGAIN $1 TT AGAIN, 
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STAkT?: CLR PC ;TUE CODE GUST BOOTED IN STARTS A LOCATION O, 
of COMMON TOOTCTAL? CNTUD AND OLSDATCHER 
THIS FOUT 93 
1 ‘ie POUNBETUER OA TSS ee Eee ese rsg AVE PECy 
; ss 
3 . 
4 my on3, 
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U 
173724 CUNISST? 
CHN2GSTs 


BPL 
MOV 
BTEST}3 BR 
165564 JMP 
TST 
Cun3ssts 
CwragsrTs 
SWAB 
TST 
MOV 
MOV 
UMP 


.SBTTL 
eSBTTL 
PLILA CMPB 
»SBTTL 
DL: BR 
e*ORD 
e*ORD 
fhOTR THAT THIS 
s£L13 ABD PC11i¢z 
173402 biaics roy 
165742 HP 


PIRTKS MOY 


BICB 


POV 
283 HOV 


Lele 
3s: TSTR 
bPL 


S E-CS-M93@01-9-11 REVA 
COMMON BOOTSTRAP SETUP AND DISPATCHER 


CONSOLE EMULATOR, 
nov COINTEW/R4 sPICK UP CONTENTS OF MICK CWITCKES, 


TST (R4) 


CMN3SST 
PC,RI 
JTEST! 

€4 TESTS 
(R4)4 

CLR Ra 
MOV R@,R3 
R3 

(R4)+¢ 
CR4)4¢,R4 
(R4)4,R2 
(R4) 


SUERE DIAGNOSTICS SELESTLD? 

$If THE CONTENTS OF THE LOCATION 
SADDRECSED BY P4 1S NEGATIYT 
TUS DIL ocTICS cone CLLOSTID, 
POTRORUIED TOY UCPE POecLcezeD, 
pCO LLUNICST GhSIR Cureeezon, 





$09 MEN TUS PAYMARY Cpu DIACNOSTICS, 
§CO RUN THE COCOCDARY CPU ALD HECnORY DIAGNOSTICS, 


SDUPAULT TEE PAIVE to UNIT OY 
SCGOTAOLICN TE UNIT NUNCOR RIGHT 
SJUSTIFIED IN THE HICH Gite oF R3, 


sGET THE DEVICE’S COMMAND REGISTER ADDRESS INO Ri, 

SGET A POINTER 70 THE CEVICE*’S connanD CODE T>BLE IN R2, 
#R4 NOW POINTS TO THE STARTING ADDRESS OF 

STHE DEVICE®S BOOTSTRAPPING COLE, 


DLil ROOTSTRAP CODE 


PQ,R@ 


CMNISST 
DLIICR 
ULIIEN 


DIAGNOSTICS SELECTED: 173364 
DIAGNOSTICS DESELECTEDs 173366 


sCONTROL REGISTER FOR THE DLi1, 
sPOINTER TO THE FUNCTION CODE TABLE FOR THE DLii, 


ROUTINE IS SHARED BY BOTH PAPER TAPE EACCRS, 


&PTRTM@2,R3 
@aSIZe 


Ri, (RS) 


CR2)4,R5 


RS,(R5) 
CR5),k3 


CRL) 
CRI) 
3$ 


+FIRST GO SIZE MEMORY, 
STHE SIZE ROUTINE wILL LEAVE THE 
SADDRESS OF THE HIGHEST HENORY 
SLOCATION (LESS THAN 28K KORDS) 

sIh RS, SO RS 3 XXX776, 

sPUT THE CONTROL REGISTER OF 

ITHE READER IN THE HIGHEST MEMORY 
sLOCATION, 

tcHEn DRCP PS DOAN TO POINT TO XXX752, 
SLOCATIGH XXX752 1S THE LOAD POINTER, 
sTHAT IS IT 18 & POINTCR TO THE 

SBYTE CURRCVILY CELNG DEPOSITED IN 
SULUGRY «ITK THE DATA READ OFF THE PAPER 
STAPE (THE ABEOLYTE LOADER), 

pAND STORE RD I! TCCATION (RS), 

SCOPY TH LOAD COTNTCORy THE 

sCOMTENTS CF LOCATION £XX752, THIS IS 
PIMITIALLY THE NUMBER XXX7S2 CUT IT IS 
SNODIFIED DURING THE FROCDSS OF LOADING 
sTHE RBSOLUTT LOADER, 

SSTART THE BROADER, 

s*AIT FOR BYIE READY, 
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STAGAOSTICS TESELECTENS 


173366 











are) BOVE 2(R1),(R3) sPICK UP AND STORE THE BYTE OF DATA RERD, 
re (KS) sIRCOMET THE LOAD POINTER, 
CuPR (F2),R3 eTHE LAST ERITTEN IS XMN775, 
#50 LOOK COR LOAD COMPLETE, 
RUE 2s e1f 4.07 DSLE LOOP LICK TOR THE NEXT BYTE, 
ItcB CR3)4 sCET TO TNE CVEN BYTE COL IDARY, 
une =(R3) gUNP FO TNE LAST LORD IC*DED, 
sTHIS GAS MP CRANCH TNSTRUCTION WHICH 
$iuiFIAICS THE EROGRAN GUST LOADED, 
«SBTIL RSO3 AND REG4 EcOTSTRAP coDE 
eSKTTL DiaGeosiieS COLLCTECDs 173440 
PSv4A3  CMPR RA,RO 
oe SBTTL DIAGNOSTICS CUCELCLOCTEDS 173442 
kKECTES ORR C¥NISST 
oF ORD RS2SCR sRECSE PVD PLA Cayman REGTSTER, 
2’ ORD RSSGEN $ROO4 END Pood Cerepron copc tar 
ye KSv4C3 hOVB R4,10(R1) SLOAD DRIVEL 
BR CHNSAC 309 7 pc 
pbays is, 
bReGasiONG, TRO TUDRE GO 40 THE CORSOM 
SURCR bed GAED TRIVLA, 
»SBTTL ROL AND TULS PUNSTION CODE TADLES 
SRXU} FURCTICK ceoncss 
RX@LEN3 ,UYT? Cc7 PROAD Ecom on. earmve a, 
ePYTE oa3 en “MIND, DRIVE o, 
eSYTE £27 PRIVE ty 
e3YTE C23 Pte seUDgDRIVS Le 
ee ORL 1eee4e sven 20 CuCCK FOR CRROR OR DONE, 
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383% TSTB 

BPL 

177777) ¢Acee2 MOV 
MOVB 


173476 


(R11) 

38 
#e1,2(R1) 
(R234, (R1) 


WWAIT FOR REWIND COMPLETION, 


SET RECORD COUNTER TO SKIP ONE RECORD, 
sTU1@3 LOAD SPACE FOREWARD COMMAND, 


sTHIS CODE IS SHARED BY THE TU10 AND THE RK@6% 


PY 

4s3 TSTB 
BPL 
1ST 
BMT 
BR 


eSPTITL 
»SRITL 
PXVIAS CMPB 
eSHTTL 
RiCiks BR 
e IORD 
»ORED 
Ravics 8OV 
BITR 
RFQ 
*mOYy 


1s3 TST 

lve S? BITRB 

PEG 

AOVR 
283 rOVS 

BPL 
i ara | CV ECE?D VOVB 


PORK 
RVS 
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FLAGSCSTICS TRS#I FECTED? 


383 RIT 
BEG 
wi 
S'AB 


voOVa 
Clk 


433 TSTB 
FPL 
Pag rove 


TSTB 


BPL 
hR 


2SBTTL, 
sSBITL 
ALTEFe@3 MOV 


.SBTTL 
BeT 
vee 2d MOV 


RTI 
1-5. 22 JTESTLE Gap 


eSKTTL 
eS8TTL 
RFYOAg CYPR 
eSBTTL 
RF Or? BR 
e*ORD 
«*ORD 
Geve ta FrvoCs MOV 


tR1) 
4s 
CR1) 
BAGAIN 
CrngGgo 


#WAIT FOR READY OR ERROR, 


sDID ANY ERRORS OCCUR, 

sIF YES BACK UP AND TRY AGAIN, 

SIF NO ERRORS GO TO THE COMMOM DISK 
JDISK AND TAPE DRIVER, 


RXOL BOOTSTRAP CODE 


R@,RYO 


CMNISST 
RXVICR 
RXVIFN 
(R2)4,R3 
CPC) +RO 
1$ 
(R2),R3 


(R2)+ 
{R2),CR1) 
12s 
R3,(R1) 
(#1)9,85 

25s 
aeOL,2(R1) 


R3 
2s 


4173546 


CR2),(R1) 
¥s 

RAGATN 

R3 


F3-(K1) 
R3 


(RL) 
as 
2CR1) + (R304 


R3 


4s 
STAFT 


DIAGNOSTICS SELECTEDs 173544 
DIAGNOSTICS DESELECTED: 173546 


SCONTROL REGISTER FOR THE RX@1, 

sPOINTER TO THE RX@1 FUNCTION CODE TABLE, 
sDETERMINE WHICH OF THE 

sTWO DRIVES AVAILABLE THE USER 

s4ISHES TO BOOTSTRAP, NOTE THAT ONLY 
sDRIVE @ OR 1 IS ALLOWED, IF ANOTHER 
sNUMBER (COCTAL) IS SPECIFIED ONLY 

sBIT 0 OF THE NUMBER IS USED TO 
SIDENTIFY THE DRIVE(FOR 

sEXAMPLE SPECIFYING DRIVE 

33 AILL BOOT UNIT 1, LIKEWISE SPECIFYING 
sDRIVFE 2 WILL BOOT 0), 

TTHERE ARE TwO SETS OF COMMANDS 

4IN THE FUNCTION CODE TABLE, ONE 

#FOR DRIVE @, THE OTHER FOR DRIVE 1, 
TTHE APPROPRIATE SET, COMPRISING TwO 
sBYTES 1S PIKED UP AND PLACED INTO 

#R3, THE HIGH BYTE 1S THE EMPTY 

sBUFFER COMMANDS THE LOW BYTE 

31S THE READ SECTOR COMMAND, 


31S THE DONE BIT SET (BIT 5)7 

swAIT UNTIL IT IS, 

sLOAD THE READ COMMAND, 

31S THE "TR° BIT SET? 

sLOOP IF NOT SET, 

#LOAD TRACK OR SECTOR ADDRESS, 

+ROTH THE TRACK AND THE SECTOR NUMBER 
SARE LOADED BY THIS COMMAND, SO 

USE R3 TO DETERMINE WHEN THE 

!FIRST OR SECOND TIME THROUGH THIS 
LOOP IS, IF IT wAS THE FIRST TIM 
SBRAKCH BACK TO LOAD THE SECIOR NUMBER, 
s1F 1T WAS THE SECOND TIME THROUGH 
}THEN CONTINUE, 


°S-M93G1-O-11 REVA 


ICHECK FOR THE ERROR OR DONE BIT, 
s~ATT UNTIL ONE IS SET! 

#1F IT #AS THE ERROR BIT TRY AGAIN, 
$R3 CONTAINED THE READ SECTOR COMMAND 
sIh ITS LOw BYTE AND THE 

tEMPTY BUFFER COMMAND IN ITS HIGH 
s8YTE, SWAB R3 TO GET THE EMPTY 
SEUFFER COMMAND, 

sLOAD THE EMPTY BUFFER COMMAND, 
SUSE R3 AS A POINTER TO THE 
SBEGINNING OF MEMORY FCR DEPOSITING 
7THE READ DATA THERE, 

sWAIT FOR THE “TR® BIT TO BE SET, 


s*HFEN READY GET THE BYTE AND 
swRITE IT INTO MEMORY, 
WATT UNTIL 128 wORDS HAVE 


- $REEN TRANSFERRED, 128 (DEC)=209 (OCT), 


sIF NOT YET 128 WORDS THEN KEEP LOOPING, 
sWHEN DONF GO START THE CODE JUST LOAVED, 


AUTORESTART OX POWER FAIL ROUTINE 


PC,RY 


JTESTI 
#24,SP 


@sTEST! 


DIAGNOSTICS SELECTED: 173644 

sTHIS WILL SET UP THE RETURN ADDRESS 
#FROM DIAGNOSTICS WHICH WILL BE RUN 
IF THIS CODE IS EXECUTED, NOTE THAT 
STHE PC IS NEGATIVE SO THAT THE 

3X BIT IN THE PSW wILL BE SE1 AFTER 
VEXECUTING THIS MOY INSTRUCTION 

#BUT IF THE INSTRUCTION IS NOT EXECUTED 
SsTHE N BIT IS INSURED TO BE 

#CLEAR BECAUSE OF THE PSW PICKED UP 
sFROM LOCATION 173024 AFIER THE POWER 
tFATLURE, 

DIAGNOSTICS DESELECTEDS 173646 

7GO R'N THE DIAGNOSTICS, 

#SET UP THE SP SUCH 

#THAT THE NEW PC AND PSW WILL 

}COME FKOM LOCATION 24, THE USER 
sPCWER FAIL ROUTINE WILL THUS BE 
sINITIATED, 


tNOTE THE RETURN ADORESS, 


RKB6 BOOTSTRAP CODE 


R%,PY 


CMNISST 
RK¢E6CR 
RKUSEN 
RA,/12CR1) 


DIAGNOSTICS SELECTED: 173662 
DIAGNOSTICS DESELECTED!: 173664 
+THE RK@6 COMMAND REGISTER, 


3THE FUNCTION CODE TABLE FOR THE RKQ6, 
sSET THE UNIT NUMBER AND 
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MOV 
BR 


oSBTTL 
eSBITL 
PCLIAS CMPB 
eSBTTL 
PC11Bi BR 
eWORD 
eWORD 


#3,(R1) 
RDY . 


M9391-0-11 REVA 


1G0 TO THE Cove THE RK@6 SHARES WITH 
#00 RKO6 PACK ACK 
sTULO, 


“PC12 BOOTSTRAP CODE 


RO,RO 


CMNI6ST 
PCLICR 
PCLIFN 


DIAGNOSTICS SELECTED: 173704 ~~ 
‘DIAGNOSTICS DESELECTEDs 173706 


NTHE PC11 CONTROL AND STATUS REGISTER, 
#POINTER TO THE PCii1 FUNCTION CODE TASLE, 


THF PC11 BOOTSTRAP IS IDENTICAL TO THE DLii PAPER TAPE BOOTSTRAP 
CODE SU THAT IT WILL ONLY APPEAR IN ONE PLACE, AT THE DLit ROUTINE, 
yOVLY ONE DIFFERENCE EXISTS, THEY HAVE- DIFFERENCE CONTROL 

sREGISTER ADDRESSES ON THE UNIBUS, 


PC11C3 BR 


sSBTTL 
TUS6FLS «ORD 
RKCSEFae 
FPU3FR3 ,BYTE 


»SBTTL 
VFCIORS ,BYTE 
sBYTE 
eBYTE 
sBYTE 
eBYTE 
»BYTE 
sRYTE 
sBYTE 
eSYTE 
»BYTE 
eRYTE 


oSYTE 
oBYTE 
eBYTE 
eAYTE 


2 EVEN 


2 SBTTL 
CvOTsbhs ~ASCII 
eASCIT 
eASCIT 
oASCIT 
eASCII 
eASCII 
eASCII 
eASCII 
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3TUS6 REWIND COMMAND, 
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¥RKOS READ COMMAND, 
sRP@3 READ COMMAND, 
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<RPV4ABMIBOOTD/2 
<RKASR@TROOTS/2 
<TUS6R*IBOOTS/2 
<TULOReIBOOT>/2 
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SRKO6B=IBOOT>/2 
<PCI1BeIBOOT>/2 
<RXOILR*TKOOT>/2 


<ST#=HROOT>/2 
SEX=HBOOTD/2 
<DE=HROOT>/2 
<LA@HBOOT>/2 


CONSOLE 
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"SD? 
“BD? 
"KD? 
*TD’ 
"TM? 
"PD? 
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eEND 


“ep? 
*Rpe 
"xn? 
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o pe 
oF 
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sFOR DETECTING END OF ABSOLUTE LOADER, 
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1467 Tiesessaanacsaaascasecnsecensanenenccessanenenscancnnensenercensececagnn 
(2) eSBTTL TEST3 THES TEST VERIFIES THE UNCONDITIONAL BRANCH ' @ 
(3) je ; 
(3) te THE HEWISTEXS ANU CONDITION CUDES ARE ALL UNDEFINED WHEN ' 
(3) ye THIS TEST IS ENTERED AND THEY SHOULD REMAIN THAT WAY UPUN e 
qs) ie THE COMPLETIUN UF THIS TEST, : 
(3) te 
(3) PR NetGGRRNGROUNERARE DNR HARANEREnERENEEnennnneeAnAeenenEnetenntonioeenans e 
(2) 165¢00 TST13 
1438 
149 165820 UIAG3 e 
190 
151 165002 vegas BR Tore 3 @ BRANCH ALways 
$32 165202 oevesae MALT e 
33 
aa A abehiabebebbhdbbebbtbth LLL LLL LLELELLLI LITT TTT TT LETT TEE Te Te eT eee ee eee 
(e) eSBTTL TESTE TEST "CLR", MUVE "QO", AND "BMI", "OVS", "BHI", "BLOS* e 
(3) te 
(5) ie THE REVISTENS ANY CONDITIUN COVES ARE ALL UNDEFINED WHEN 
(3) ta THIS TEST IS ENTERED. UPON COMPLETION OF THIS TEST The "“sp* e 
(3) j* CRO) SMOULD Be ZeRU AND ONLY THE "Z" FLIP@FLOP WILL Be SET, 
3) ie 
et pail alehalaheelelbabbiebeb bbb LLELELLL LLL Li LTt ett Tt tet Tee TTT Te eee eer eee eee @ 
(2) 165004 TsTe: 
{o2 
163 165004 wvspa6 CLR oP 7NGQ,281,Vs80,C8G,SPsgoguau e 
164 165226 160483 BMI is 3 V BRANCH IF Ne} 
165) 165010 ieeuge BVS is _$ V BRANCH IF ved 
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. 107 165214 ‘sd 1an4 é. 6LOS TST3 yo* BRANCH IF (Z XOR C)al 
168 165010 avsave los HALT 

e@ 169 e 
182 ielelelelelalbbehlhebeebht dl bbteLeL LLL LLCLLEELitti tice t TTT TTT TT TTT eee T Tree eee 

| (e) eSBTTL TESTS TEST "DEC", MUDE "a", AND "BPL", "SEQ", "GE", "BGT", "BLEN 

'@ (5) te e 
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‘ (5) fe Ns @, 2 2 1, V @ U, ANDC & O, 
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(3) ye R3 3 27 RG 3 WS 8? SP B® YORUoO 
(5) ys UPON CUMPLETLUN UF THIS TEST THE CONDITION COVES WILL BES 
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(5) je THE REGISTERS AFFECTED BY THE TEST ARES 
(3) te SP = 477777 

e@ (5) ye e 
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e 163 165v2a ge53e6 DEC oP FNBL,280,Ve0,CAd,SPRLT7777 e 
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(5) ye 

@ ($) ye UPON ENTENING IWIS TEST THE CONDITION CODES ARE: Ad 
(5) de Net, 22 6, V =u, AND C fw, 

(5) ye THE REGISTERS ARES RY * 7, R12 2? Rew 7 

e (3) Je RS a 2 RO 8 f WS 8 7? SP ow 177777 e 
(3) ta UPON CUMPLETION UF THIS TEST THE CONDITION CODES WILL BE? 

(3S) je Nos 0, 28 6, V © a, ANDO 8 4 

e (3) te THE KEGISTEND AFFECTED BY THE TEST ARES id 
(3) je SP os o17777 
(3) it 

@ (3) nei lalahalahabaheablbbeldettLLELLELLELL LITA IL TET TT Tt TTT TTT TTT eee Tee eee eee reer e 
(2) 1652356 Totas 
204 165736 Ledoade RUR SP INuQ,250,VE1,C81,SP8Q77777 

e@ 225 105349 yaeun3 6vc 1s 3 VY BRANCH IF vag ® 
206 165242 103822 BHIS 1s + V BRANCH IF Cag 
207 165748 Letyad BHI 1s 3 V BRANCH IF C AND Z ARE BUTH wv 

e@ 208 165446 eaipel BNE TSTS 3 ®* BRANCH IF ZsQ e 
229 1652@5¢ eveeae 193 HALT 
212 

e 222 hele ebidlbeebd ELLE LISELI ETI LIL tT TTT TTT TTT TTT TTT TTT TTT TT Teer eee eo 
| eSOTTL TESTD Test "BHI", "BLT", AND "BLOS® 

) fe 

e (3) Je UPON ENTERING THIS TEST THE CONDITION CODES ARES ® 
(3) 3a Ns 8, 2 3 6, V 8 1, AND C 8 1, 

(3) je THE REGISTERS ARES RO 8 7, RIB? R22 7 

e (3) te R$ 8 2 RG 8 % KS 8? SP ow OBTTTT7 e 
(3) ie UPON CUMPLETION UF THIS TEST THE CONDITION CODES WILL Be? 

(3) tn Nel, 2 81, ¥ #1, ANDC 8} 

° (3) te THE REDISTERDS ARE ALL UNAFFECTED BY THE TEST, e 
(3) te 
(5) phallic dbele Lae ELELELELLLLI LTT Ita T Lite tr TTT TTT TTT ete TTT Te Peer eer 

t-] fe) 165252 TSTS3 e 
#23 165¢52 Beceeg Sez 7N8O,Z281,V81,Cal 
224 165054 101903 BHI 1s + V BRANCH IF Z AND C ARE BOTH @ 

° 225 165°S6 eeee7a SEN #NSL,Z81,V81,C8l e 
226 165862 B02aa1 BLT 1s 3 V BRANCH IF (N XOR V)a} 

227 165262 121401 BLOS TST6 3» BPANCH IF (Z OR C)a} 

e Be 165763 gaveee 1$3 HALT SSTOF HERE IF A BRANCH FAILED e 
229 i 
2ay A iahalahabelalebhbehebeihebht tL EL LELLEL ITIL LI TTTTT TT TET TT TTT Tee TTT eT eee eee eee 

@ re eSBTTL TESTO TEST "BLE" AND “BGT* e@ 

jn 
(3) te UPON ENTERING THIS TEST THE CUNDITION COOLS ARE: 

e cs) he Ned, Za, ¥ 82, ANDC #8 I, bad 
(3) te THE REGISTERS AKet RY @ 7, RL 2? R227 
(3) te R38 7 RO 8 ¢ RS 8? SP 8 BTTTT7 

e@ , (3) te UPON COMPLETION OF THIS TEST THE CONDITION CODES WILL BES ad 
(3) ae Nel, 2 8 6 V& 1, ANDC #8} 

9) te THE REGISTERS ARE ALL UNAFFECTED 8Y THE TEST, 

® (3) Ie e 
CS) LB bdhblldbdbddttb LEE ELLE ELI TILL IT LLiT TTT TT Tire TTer Tree rere eet tet ! 

CG) 165¢66 TSTo% 
e+2 165266 eoe2a4 CLZ 3NB1,280,V01,Ca} 


NE aie a emetic tne eden Hitt summed 


mannan Deine anata sch ttn tet intent? siesbieanautatssetbstedstaslontnisincindsaesianctinseiitissiesinianetclecsdtlenhs 66 yn asscnaibbit alpen AeRie hen? tthe ata Min tate dma 


one 


7 ee 


60 8 8 0 


rr ne ee: e <  ) 


o 


207 
288 
289 
292 
303 
(e) 
(5) 
(3) 
(3) 
(3) 


oMAIN, 
DISA 


(3) 
(3) 
(3) 


3e5 

ito 
327 
308 
369 
3123 


r26 
(2) 

(3) 

(3) 
3) 
43) 
(9) 
(4h) 
(3) 
(3) 

(31 

(3) 
C4) 
C$) 
(1) 
3:7 
3ea 
3ef 

35% 

333 
332 

335 
S34 
f4a7 
te) 
(3) 
(3) 
(3) 
(3) 
ie 
(2) 
C3; 
(3) 
(3) 
(4) 
(3) 
(2) 
338 
349 
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165278 
165072 
165274 


165076 
165u76 
165192 
165124 
165106 
165112 
165112 
1osii4 
165116 
165120 
165122 
1eSiea 


165126 
16Si26 
165139 
165132 
165134 


MACY! 
23eaF 


165136 


165136 
1oSisv 
165142 
1oSisa 
1651346 
165154 
165152 


165154 
165154 
165156 
165160 
165162 
165364 
165166 
165173 


165172 
165172 
Yesiva 


evsaay 
@23001 
829000 


0127%6 
2126000 
@10201 
919182 
010203 
210304 
018485 
160581 
B02a24at 
001401 
220029 


Y2e10e 
10300) 
ede4dl 
CYVGLD 


‘Y226) 
14395 


2ote23 
295233 
BOSi2a3 
Podsel 
1dS401 
Besuat 
BddIaea 


836004 
052403 
Beuses 
G05203 
123421 
BCe2uUaL 
829030 


805381 
101421 


235-Fepe77 


125252 


esaFtoea77 
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TESTO TEST "BLE" AND "BUT" 


BLE 1s 3 V BRANCH IF {(Z OR (N XOR V)I 83 
BoT TST? 3) # BRANCH IF Z AND (N XOR V) ARE BOTH @ 
1s3 HALT #STOP HERE IF A BRANCH FAILED 


RELL tt th iri titi iti ttir tir i titi tii tri Tt) t 
eSBTTL TEST? TEST REGISTER OATA PATH 


a 

te WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE? 
te Nal, Z 8 0, ¥V 8 1, ANDC 8 I, 

te THE REGISTERS ARES RY 8 7, RIL 8 2, R28 2 

fe R3 8 2?) RO 8 2, RS & 7, SP & O77777, 

ta UPON CUMPLETION UF THIS TEST THE CONDITION CODES ARE! 
ju Ns 6, Z 8 1, v 8 6, ANDC @ OQ, 

ja THE REGISTERS ARE LEFTY AS FOLLOWS? 

Ja RO = 125252, K1 8 UBLOBY, K2 3 125252, R3 = 125252 
ta RG 8 365252, RD 8 125252, AND SP & 125252 

dn 


eid EEC PEP ei iri iit iri t iii ti tii tity) 
TST72 


MOV #1259¢e5e,5P 3NB1,Z280,V80,C81,SPs8125252e 
MOV SP,RU 3NB1,280,V80,C81,Ro8125252 
MOV RO,RI 3NB1,280,V80,C81,R18125252 
MOV R1,Re 3N@1,280,Va0,C8i,k28125252 
MOV Re, RS 7N81,Z250,V80,C31,k38125252 
MOV. R3,R4 3NB1,280,V¥80,C81,R48125252 
MOV RU,RDO 3N81,280,Va0,C81,R58125252 
Sus RS,n1 INSO,251,V80,C8O, AND R1sbORe8R 


BLT 1s 7 V BRANCH IF (N XOR V)84 
bEG  .)soTST1N } & BRANCH IF Zsi 
is: HALT 


BRERA ERE TERETE CRRA 
eSBTTL TESTIO TEST "ROL", "BCE", "BLT" 


ye 
t* WREN THIS TEST IS ENTERED THE CONDITION CODES ARE3 

}e Nw 6, £8 1, V 8 UW, AND C 8 BO, 

je THE REGISTERXD ARES RY &F 125252, Ri & BOBO, R2 =® 125252 
oe R3 =f 125252, R4 # lea252, RS 3 125252, SP ® 125252, 

tn UPON CUMPLETION UF THIS TEST THE CONDITION CODES ARES 

j* Noe YW, 2 8 O, VB 4, AND C fk, 

oe THE RKEVISTERS ARE LEFT UNCHANGED EXCEPT FUR 

je Ré WHICH SHUULU NUW EQUAL bS5e524, 

j* 


PRESSES LOSE SESE ECS EEE SESE ESSE EEE PEPE EEE EeePC ICES TSC reece rretiritityy 
TST10s 


ROL k2 wNEZ,280,Ve81,C81, AND R2 & B5eseq 
acc i$ 3 V BRANCH IF Cs8@ 
BLT TST11 #3 * BRANCH IF (N XOR V)21 


ss HALT 


FOI IIIS TOI OETA Ee 
eSBITL TESTI1 Test "ADD", "INC", "COM", AND "BCS", "BLE® 


fe 

lel WHEN THIS TEST IS ENTERED THE CONDITION CODES ARES 

je N 3s @, £2 3 dy, Vv = 1, AND C 8 i, 

ja THE REVISTERS ARES RYU B 125252, Ri 8 BEUGQUB, Re 2 052524 
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TesTLi TEST "ADD", "INC", "COM", AND "BCS", "BLE" 


te R353 2 125252, RY & 129252, RS #8 125252, SP = 125252, 

ie UPON CUMPLETLUN OF THIS TEST THE CONDITION CODES ARE’ 

ie Ns 4, 28 ly V @ 0, ANU L ® 6, 

fa THE RELISTERS ARE LEPT UNCHANGED EXCEPT Fur 

it RS WHILR NOW EWUALS USGL, AND R1 WHICH 1S ALSO eeuore 

ja 

PES PPPS eS EPCS EPEC CECE S SS SO CSS SSCCOCLIOOCSSSCLCOCCCTC CCST ICT SIT TTT TTT Th tt TY 

TSTALs 

#(R2 ® 0525e4) + (RS ® 125252) 

ADO R2,RS 3N31,280,V8e,Ctd, AND R38177776 
INC R3 #N81,280,¥s0,C8Q, AND RSZL77777 
cOm R3 #NBQ,251,V80,C81, AND RS 8 20000 
AOD R3,R1 3NBQ,Z221,V80,C8W, AND RI & OBUORBVD 
BCS 1s 3 V GRANCH IF Ca} 
BLE TST1e2 3 o* BRANCH IF [Z UR (N XOR VJ] 81 

133 WALT 


PEER AAR ERE EEA EERE EER ERR ERE RR 
eSBTTL TESTI2 TesT "ROR", "BIS", "ADD", AND "BLO", "BGEF 


te 

Je WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE? 

ts Ns 6, 28 1, V @ 0, AND C #8 OB, 

te THE RELISTERS ARE? RO 2 125252, RIL = O8O8U8, R2 = B52524 
t* RS ws COVUS2, KY & 125252, R5 # 125252, SP s 125252, 
is UPON COMPLETION UF THIS TEST THE CONDITION CODES ARE? 
7* Ns 6, 2 & 1, V 8 6, AND C = O, 

i* THE REGISTERS ARE LEFT UNCHANGED EXCEPT FUR 

ye R5 wHICH SHUULD BE MUDIFIED BACK TO @20800, AND 

te R4& WHICH SHOULU NOW EQUAL 252525 

ye 


FS RR ERE ER ERROR 
TSTl23 


ROR Ra 3N80,280,V81,C#0, AND R4 & @5e525 
B18 KG,RS tNe0,Z280,V80,C30, AND R3 8 B5e5e5 
ADD R5,RS 3N81,Z280,V20,C80, AND RS ® L7T777 
INC RS tNBQ,Z81,V¥80,C8O, AND R3 & BBORED 
BLO 1s é V BRANCH IF Ca} 
BGE TST1is 3» GRANCH IF (N XOR V)8Q 

1S: HALT 


TERRA AN AREER EERE RARER ERA E ERR EERE ERR RE RRA 
eSBTTL TESTIS TEST "DEC" ANDO "BLOS", "BLT" 


je 
ye WHEN THIS TEST IS tNTERED THE CONDITION CODES ARES 

ye Ns 8, Zs iy v @ O, AND C 8 @, 

it THE REGISTERS ARES RYU © 125252, Ri 8 EBeeve, Re = V52524 
ye R3 sw OOOUOZ, RY # O52525, RS & 125252, SP = 125252, 

te UPON CUMPLETION JF THIS TEST THE CONDITION CODES ARES 

is Ns l, 2 & 8, ¥ # 6, AND C # B, 

ta THE REGISTERS ARtE LEFT UNCHANGED EXCEPT FOR 

ky Ri wHICH SHUULU NOW EQUAL 177777 

ja 


(PORES REE ESE ES SESLO LISS E SEC CECOCCCLISOCCOSSCCOOCSOOSSOCICCOSICSCC OCI LI 
TST133 

CEC R1 9NB1,Z280,V80,Cad,Risi77777 

BLOS 1s 3) V BRANCH IF (Z OR C)81 
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GONGA =—_aFeFEBCTT 14395 TESTIS TEST “VEC® ann “eLUus*, “at 





@ 
@ 
336 «16517% s22e01 eLY WST86 8 @ BRANCH JF (HN ROM VOe4 
@ 331 165206 sesoee 183 “alt _@ 
32 
4a Fitacateseaarahssnatcennacsacarcannaearsarenoetsetaegnecersancaanaaonees 
@ (2) oS8TTL §«TESTIG «Test “CON, “wic®, ano “OGT°, “GGE", "OLE* e@ 
3 ge 
a ga WHEN THIS TEST 15 ENTERED THE CONDITION CODES ares 
a (3) ga Ns i, 2 8 6. ¥ 8 6, AND CK su, e 
q3) ge THE RECISTERD antes av « 125252, @1 8 77777, R2 © BS25z6 
. Q3) ae R3 & 860880, K4& = B52525, RS 8 125252, 8? s 125252, 
@ (3) 3e UPON COMPLETSON OF THES TEST THE CONDITION CODES ares e 
(3) je Ne 6, 2 8 @, v @ 4, AND C 8 2, 
(3) te THE RELISTERS ARE LEFT UNCHANGED EXCEPT FoR 
e (3) te RO WHICH SHOULD NOW EQUAL 852525, AND e 
: (S$) te Ri WHICH SHOULU NOW tQuaL @52528 
(3) ge 
@ (3) Fidetatadenanataenasananeaeeeeaeseatthheanenesnantannaeetenaenanarennen C ) 
(2) 165222 TST143 
307 165222 4vsisea CoM Lr INS, 298,V80,Cet, AND RB © 952525 
@ 3o' 165234 iviael BLOS es 3 @ BRANCH IF (CZ GR C)8k e 
30? 165226 ata900 HALT SSTOP HERE IF BRANCH FAILED 
; 377) 1605210 444004 2s: BIC RO,RE 3N81,280,V¥80,C81, AND Ri s&s 329252 
@ 371) 165212 e212) aod Ri,R) 3N@Q,Z230,¥81,C83, AND R21 8 65¢524 @ 
372) 165214 po3sua2 BGT 1s 3 ¥ BRANCH IF Z AND (N XOR V) ARE BOTH @ 
373 165216) evened BGE 1s 3 Vv BRANCH IF (N KOR v)s@ 
@ 3°6) 165222) evs4aar BLE TST15 3 BRANCH IF [Z OR (N KOR v)]2 84 @ 
aie feSee2 22080 1s3 HALT 
376 
e g¥a EEL hh i ttd htt LTE TTI Ti TIT ITiTi TT TiTiTTiTTTT TTT TTT Try e 
ee ; eSOTTL TESTIS TEST "ADE", "CMP", “BIT, AND "BNE®, "86T", "SEQ" 
SP hae fa £ 
e@ (3) oy te WHEN THIS TEST IS ENTERED THE CONDITION CODES Ares ‘ e 
63) Ie Ns 0, Z 8 6, V &@ 1, AND C B® i, 
(3) tae THE RELISTENDS ARES RY ® O52525, RI ® @52524, R2 & BS523924 
e $3) je R38 Boe, RY = YSe525, RS B® 125252, SP 8 12525e, e 
‘ 13) te UPON CUMPLETIJON UF THIS TEST THE CONDITION CODES ARE3 
’ $3) te Ns BU, 2 8 1, V © 0, AND C 8® @, 
e@ (5) fe THE RELISTERS ARE NOW? e 
‘ i3) ye R@ = 052525, Kl # UOVORW, R2 # 0525248, R3 = BoBERe 
: (3) je R4 = ode525, RD = 052525, SP ® 125252, 
@ (3) ye e 
’ (3) Bibb hdd hhh TT TTI TTT ITIL TITaTiTitTTiTiTiTTTTr Ty 
yt C4) 165224 TSTIS3 
j @ 3%: 165228 gv55a4 aoc RI wNBY,L80,V84,C8B, AND R1 & B85e525 e@ 
{ 3*2 165226 Gevaey CMP Ra, RY 3NaG,283,V80,C80 
: 393) 165233 dv8I¢45 BNE 1$ 3 V BRANCH IF Z8Q 
@ 314 dRY 8 092525 RS ® 125252 e 
3'S 165232 5a1u5 BIT RL,R> INSQ,281,V80,C8b 
36 165234 yeseas BGT is 3 V BRANCH IF Z AND (N KOR V) ARE BOTH @ 
| e 3'7) 165236) wEsies com RS 3NB0,220,V20,C81, AND RS 8 852525 e 
; 3'8 165e42 Jeusal SuB K5,R1 3NBO,281,V86,C8, AND RI ® YSSQLE 
| 319) $65242 aviaal BEO TST1lo 3 ® BRANCH IF Zaq 
e 410 165204 U20Ge 1s: HALT e@ 
ayy 
! 61g ht PPL ECCS Pee PCP TPT T CSCS ITS STC TTTTTTiTiTrrirrreyiririTrirrerr! 
e@ (2) eSBTTE TESTIib& TEST "MOVE", "SOn", "CLR", "TST" AND "BPL®, “SNE* e 
@ e@ 
@ @ 
i oMATI, MACYSI “7C1020) 25eFEs@77 15329 Pabe 10 OF 26 B-CS-M93G1- B-12 
@ OOMGA @BeF © 57 Yass TESTIb TEST "MOV", "DS0B", "CLR", "TST" AND "BPL"@, "BNE" 4 
($) te 
@ (3) te WREN THIS TeoT IS ENTERED THE CONDITION CODES ARES e 
: (3) ye Ne 6, 28 1, V &8 6, ANU C 8 YU, 
' (5) js THE REGISTENS ARE? RY & B5252d, RL 8 OOUBL2, R2 = BS2524 
e (3) ze KS = evovea, RY & USe525, RS ® 52525, SP = 125252, e 
: (3) te UPGN COMPLETION OF THIS TEST THE CONDITION CODES ARE? 
4 (3) ta Na 6, 2 & 1, V 8 ¥, AND C 8 Q, 
@ (3) te RQ [os VECREMENTeED BY A SOB INSTRUCTION TO eoocee e 
- 33 te Ri 1S CLEARED AND THEN INCREMENTED AROUND TO egeeee ‘ 
( te 
@ (S$) Rath eT I PILL i Ti siti tritTirterrererreverertrrrrT TT Tees @ 
(2) 165246 TST163 ; 
4 415 165246 13277e {77401 MOVB #177401,R0 3N30,230,V80,C88, AND RO ® BeLBwI 
e 416 165252 1a¢ae4 HPL 2s 3 @ BRANCH IF Nao ® 
. 17 165e54 svdev20 iss HALT sSTOP IF "BPL" FAILED 
‘ 918 165255 erruse ess SOB RO,1s 300 NOT LOOP SINCe (RB ~ 3) 2 w 
@ 619 165268 e2aseot CLR R41 INSU, Zl, V0, C88, AND RI = vvseee e 
‘ G@2@ 165262 evsavy S33 INC RI FINCREMENT 60K TIMES (2 a8 16) 
= G21 165264 a7ryaze sou RO, 52 tLOOP BACK TO "INC" 66K TIMES 
e 422 165266 805723 TST or) 3NSO,Z81,Ve0,C38, AND RO ® BeLeLe e 
i 423 165270 svicve BNE as 3 V BRANCH IF Zag 
% 62a 165272 eczs7es TsT RI INS2,281,Ve0,C80, AND RI ® BeQGLe 
e eS 165274 ovlaus BEQ TSTi7 3 & BRANCH IF Ze] @ 
2 426 1605276 evecoe 4$t HALT 
ae? 
ry age RECS PC PIC LE LPP iia titi titi tiiittTiririrriririTrirTTrTiT e 
. (2) eSBTTL TESTI TEST "ASR", "ASL™ 
i (3) Ja 
6 (3) tn WHEN THIS TesT IS ENTERED THE CONDITION CODES ARES @ 
U (3) ye Ns #6, 2 #1, V 8 B, AND C 8 O, 
. (3) de THE RELISTERS ARES RY & BOBBED, Ri 2 SEEBEB, R2 = 252526 
e (3) te R3 = GeRuee, R4 = B52525, RS = B52525, SP ws 12525e, ® 
* (3) de UPON CUMPLETLON OF THIS TEST THE CONDITION CODES ARE? 
‘ (3) te N= 0, 2 8 @, v 8 & AND C 8 @, 
38 (3) ye THE REGISTERS ARE LEFT UNCHANGED EXCEPT FoR oe 
J (3) te R@ WHICH 1S NOW EQUaL TO 288820, 
© (3) ae Ki WHICH IS NOW BOUVBK1, AND 
e (3) te R2 WHICH IS NOW BovBva, @ 
: (3) ye 
. (3S) RECESS IPPC TI CCT ITC ic ri Tr Tec irri ei Titrirrirrreerrririrreitirirririty 
e@ (2) 165329 TSTI73 e® 
‘ 463 165320 aB12780 19v0ee0 MOV #182000,R8 sROsileooes 
‘ @9a 165324 g0S2a1 Inc RI sR1eOlel21 
eo 495 165326 12792 eveves MOV 8"Dis,K2 3SET CUUNTER TO 16 DECIMAL ® 
s ~ 846 165332 826220 1s3 asR Re FRIGHT SHIFT RO, SIGN EXTEND (16 TINES) 
‘ 687 165314 225S5av aoc RB AOD CARRY (O UNTIL LAST TIME) 
@ 48 105316 aee3al ASL RI SLEFY SHIFY R1 (16 TIMES) e 
Ns $89 165323 925524 aoc WE PADD CARRY (2 UNTIL LAST TIME) 
‘ $392 165322 877225 sos we,ie 3LOOP BACK 315 DECIMAL TIMES 
e any saY THE END OF THe LOUP id 
4 ase gR@ 8 BVeCBS AND RI 8 BeReel 
, @353 165324 gereas apo RO, 3NSO,Z8D,V88,C8S Riseseeei, Keseoeoee 
e aS@ 165326 easant BLE es 3 V BRANCH IF (Z OR (N XOR V))81 e 
’ 635 165333 easoas 86T TsTewe 3 @ BRANCH IF Z AND (N XOR V) ARE BOTH @ 
7 @356 1653532 seseee 233 HALT ‘* 
@ as? 
Yo 
e So eo 
~C 


ee eae ee nn nnn nna nsainenannetin ntti anne ict tn tii cmH ea ast ME eine sana a 
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9G _ DaNGA 23-FEBOTT 14355 TESTI? TEST "ASR", "ASL" e 
47@ PRAT AA AERAAERRE RARE RAAR TAREE REAAEAEREAAKERA EERE ERAT REA RATNER ERED 
ne (2) eSBTTL TESTe® TEST ASH, AND SWAB e 
t (3) : ie 
e (3) tt WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE’ 
@ (3) te N= 0, 2 © 0 V #2 %, ANDC 8 ® 
¢ (3) ye THE REGISTERS ARES RYU 8 BADDVU, RI =& OBBOLL, R2 = BBGLLO 
Py (3) ye R3 8 000000, R¥ & 52525, R5 = 852525, SP = 125252, 
@ (3) je UPON COMPLETION OF THIS TESY THE CONDITION CODES ARE? oe 
4 (5) in N 8s 6, Z 8 1, ¥ 8 OU, AND C @ ly : 
‘ (3) }e THE REGISTERS ARE LEFT UNCHANGED EXCEPT FuR 
e (3) ye Ri WHICH SHOULU NOW EGUAL ae2e00 @ 
(3) te 
‘ (3) POR SERSSEESOCLLESTESCE SESE SEER EELS EE ELE SLRS EES EEL ERE EE ESAS R SE BS \ 
@ (e) 165334 TsT2e: e 
§ 474° 165334 or2127 900015 ASH #1LS— NI WLEFT SHIFT BITS INTO B1T15 
‘ 47v2 3Ne1,Z280,Ve1l,C#0, AND Ri ® 100808 
@ 473 165340 oacsat SWAB RI SSWITCH BYTES OF R1, RI & BOOEDE e 
: 474 3N81,280,V80,C#O 
‘ 475 165342 e72127 177770 ASH #-10,R1 RIGHT SHIFT R1 & PLACES 
e 476 3NSQ,Z281,V80,C80, RI = BO0A80 e 
3 477 165346 281401 BEO TsTe. 7 ® BRANCH IF Zs} 
s 478 165350 20009 HALT PEITHER "SWAB" OR "ASH" FAILED 
@ 479 e 
od 49a PORE TECSESECSCSCEOSSSTASE CEE EES EERE ESS EES LEER) 
: (2) eSBTTL TEST¢e1 TEST "JSR", "RTS", "RTI", & "JMP" 
@ (5) ts e 
’ (5) ie THIS TEST FIRST SETS THE STACK POINTER TO 776, 
: (3) ye. AND THEN VERIFIES THAT "JSR", "RTS", "RTI", AND "JMP" 
e (3) Je -ALL WORK PROPERLY. : eo 
: (3) je 
. (3) je ON ENTRY TO THIS TeST THE STACK POINTER "SP" IS INITIALIZED 
e (3) je TU @Y776 AND I3 LEFT THAT WAY ON EXIT, e 
; (3) j* 
(5) Pee CTCSTOSCCCCOLOOC CCCP Cc CCT EES eT reer T 
e (2) 165352 TsT213 e 
494 
J 492 365352 032737 e@evsad 173024 BIT #400, R17 SK24 3700 THE MEMURY@MODIFYING 
@ 493 3GROUP OF TESTS? (THIS TEST, e 
. 494 TMEMORY TEST, CACHE TEST) 
495 165369 wviast BNE 118 7YES 
@ 496 165362 sues7t BR JuMPY SKIP, GO OIRECTLY TO BOOT e 
i Q97 165364 BLeTV¥mh OBE7TO 11s MOV #770,S5P #SET UP THE STACK POINTER 
498 165372 Gea7o7 Bevaoe JSR PC,15 yTRY TO JSR TO 13 
e 499 165374 yuoodd 10S: HALT sTHE "JSR" MUST HAVE FAILED oe 
‘ 50S 165376 022716 169374 13? CMP #105, (9P) swAS THE CORRECT ADDRESS PUSHED? : 
3 501 165402 ov1aey BEO 2s JORANCH IF YES 
e $¥2 1654634 gna2z0 HALT }WRONG THING PUSHED ON STACK e 
' 5U3 1605476 Cle7Tlo 169416 28: MOV 83S, (SP) 7CHANGE THE ADDRESS ON THE STACK ! 
3 504 165412 922207 RTS PC 7TRY TU RETURN TO 38 
e 5v5 165414 gaaaaa HALT Z01D NOT RETURN PROPERLY e 
: 5¢6 165416 25045 38: CLR =(5P) 7PUSH A ZERO ON THE STACK 
: 507 165428 VvleT4eo 103450 MOV B4S,~ (SP) #PUSH THE RETURN ADORESS ON STACK 
e@ 5v8 165424 920022 RTI sSEE 1F AN "RTI" WORKS e 
: 509 1605426 oveaae HALT TTHE "RTI" FAILED 
512 165432 vdei13s7 1254356 us: JMP Onsd 7TRY TO "JMP" 
@ S11 165434 asresa HALT sTHE “JMP" FAILED e 
6 t-) 
2 e 
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@ DOM9A B3eh -F7 14395 TesT2l TeST "JSR", "RTS", "RTI", & "JMP" e 
Si2 16543. 593 FADDRESS TO “JMP" TO 
@ 513 ; e 
Sig 
$15 
@ St6 @ 
‘ 539 POU CEE PSO SCOCOOCOSCCOSO SSS ee ret CCE SEL SLE LL 
(2) eSBITL TESTee TEST MAIN MEMURY FROM VIRTUAL @81036 T@ LAST ADDR, 
@ (3) tn @ 
‘ (3) te THIS TEST WILL TEST MAIN MEMORY WITH THE CACHE DISABLED, FROM 
z (3) te VIRTUAL AUDRESS U21@W2 TO LAST ADDR. IF THE DATA ODES NOT COMPARE 
. (3) ye PROPERLY THE TrST WILL HALT AT EITHER 1655136 OR 165536, IF A ® 
' (3) te PARITY ERROR OLCURS THE TEST WILL HALT AT ADDRESS 165/50, WITH 
7 (3) te THE PC # 2 UN THE STACK WHICH IS IN THE KERNEL D-SPACe, 
e (3) ye ® 
‘ (3) ye IN THIS TEST THE REGISTERS ARE INITIALIZED AS FOLLOWS? : 
. (3) te RY s SULvEO, R1 # VATA READ, RZ 8 QOLG0@, R3 * 177746 (CACHE CONTROL REG.) 
°@ (3) te RG s CUUNT VALUE, RS 3 LAST MEMORY ADDRESS SP ® Q¥O776 e 
‘ (3) ye 
7 ($3) PURAAA AAR ARERR AAA RRAR AAR AARAAA AR RAEREA EERE RARER ERA EEE ERNE 
@ (2) 105436 Tstees e 
531 165436 Bi270d 165046 MOV B103,R0 7SAVE RETURN ADDRESS } 
: 532 1605442 o80137 175319 IMP eaSIZe 37G0 SIZE MEMORY, RETURN WITH KS CONTAINING : 
e 533 TTHE LAST MEMORY ADORESS oe 
2 534 165446 12737 169753 801148 148% MOV SCONT,@#114 +SET UP PARITY VECTOR 
: 535 165454 C35937 Orvilto CLR silo SET PROCESSOR STATUS WORD TO ZERO 
e@ S36 1605460 012783 17774. MOV B177140,R35 SCACHE CONTROL REGISTER ADDRESS e 
, 537 1605464 B12713 e@ovold MOV BMISS, (RS) FORCE MISS BOTH GROUPS 
: 538 105473 wie722 sv12e80 MOV 81200,K2 3FIRST ADDRESS STORAGE 
e@ 539 165474 a10220 MOV Re, RO SETUP FIRST ADDRESS @ 
’ 549 165476 2128019 1s: MOV RE, LRD) $LOAD EACH ADDRESS WITH ITS 
541 7OWN ADDRESS 
e 542 165500 ovs72a TST (RO) e 
$493 165532 gveeva5 CMP RO,RS 
S$4a 1655084 101774 BLOS 1s 
e@ 545 165506 18220 MOV R2,RO 7SET STARTING ADDRESS IN RO @ 
: 546 165512 #11001 23: MOV CRO) ,RI sGET THE DATA 
‘ 547 165512 920001 CMP RO,R1I 31S IT CORRECT? 
°e 548 165514 o014A1 BEG 58 }BRANCA IF YES @ 
‘ 549 165516 22000 HALT 7OATA ERROR ON READING MEMORY LOCATION 
; 55a PRUZAVDRESS, RLBDATA RECEIVED, ROSDATA EXPECTED 
2 551 165520 e05129 383 com (RO)¢ 7COMPLEMENT DATA AND INCREMENT ADDRESS e 
: $52 365522 9209005 CMP RO,R> 
553 365524 101771 BLOS 2s 
@ 554 165526 814204 48? MOV (RO) ,RL READ THE DATA (IT SHOULD NOW BE THE e 
i" 555 ‘ sCOMPLEMENYT OF THE ADDRESS) 
i 556 165530 005101 com Rt WCOMPLEMENT BEFORE CHECKING 
e@ 557 105532 920021 CMP RB,RL 11S THE DATA CORRECT? e 
; 538 165534 @d1401 BEQ ss BRANCH IF YES 
: 559 165536 20002 HALT DATA ERROR ON READING MEMORY LOCATION 
@ 563 PROSADORESS, RisDATA RECEIVED, ROSDATA EXPECTED e 
. 501 165549 9220922 Ss: cMP RO,Re : 
; Se2 165542 921371 BNE as 
a @ 
ae @ 
oe t - 
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@ OQM9A 23eFEBe77 10855 TEST22 TEST MAIN MEMORY FROM VIRTUAL BOIGOG Te LAST ADDR, 
$04 
@ 505 -@ 
. 566 eSOTTL CACHE MEMORY DIAGNUSTIC TESTS 
: S07 
@ 508 PVVVVV VV e 
‘ ce) PVVVVVVVV VV VY : 
: 509 ae 
e@ 370 je THE FOLLOWING TWO TESTS ARE CACHE MEMORY TESTS, IF EITHER OF oe 
‘ 574 te THEM FAILS TU KUN SUCCESSPULLY THEY WILL COME TO A HALT ' 
' S72 ye IN THE M9301 RUM, IF YOU DESIRE TO TRY fo BOOT YOUR SYSTEM, OR 
e@ 873 ye DIAGNOSTIC ANYWAY, YOU CAN PRESS "CONTINUE" AND THE PROGRAM @ 
‘ 874 te WILL FORCE MISSES IN THE CACHE AND GO TO THE 
, 575 ye BOOT STRAP THAT WAS BEEN SELECTED, 
@ S76 oa e 
‘ $77 fren seees es aoraesacseesncnencacsanatns recat torn ansanseeees einer ease eens 
. (2) ahaa a a aaa a aa aan aaa 
@ 598 PERMA RALE ARO RARAA EERE ATA AKA ERROR AAEA EAA ERARARAA KENTA RR TR AREER ER eo 
‘ (2) eSBTTL TESTES TEST CACHE DATA MEMORY 
: (3) te 
e (3) }e THIS TEST WILL CHECK THE DATA MEMORY IN THE CACHE, ON THE PUP 11/60 e 
' (3) , THERE 1S ONLY UNE GROUP (tk), ON POP 11/60 THERE ARE 
' (3) Hy TwO GRUUPS, 1/e K EACH. 
e (3) e THE TEST LOAUS ¥5e525 INTO AN ADDRESS COMPLEMENTS e 
5 (3) ae IT TWICE ANO THEN READS THE DATA, THEN IT CHECKS TO INSURE THAT 
: i) fe THE DATA WAS A HIT, THEN THE SEQUENCE I$ REPEATED ON THE SAME ° 
e (3) 
: (5) i ADDRESS WITH 1¢5252 AS THE DATA. ALL CACHE MEMORY DATA LOCATIONS : 
: (5) iy ARE TESTED IN THIS WAY, : 
@ (3) te IF GITHER GRUUP FAILS AND THE OPERATOR PRESSES CONTINUE THE e 
s (3) : aa are te PROGRAM WILL THY TU BOOT WITH THE CACHE DISABLED, - 
‘ (3) te 
@ (3) a ‘ ye THE RELISTED ARE INITIALIZED AS FOLLOWS FOR THIS TEST: e 
r (3) }e RD s GOW (AUDRESS) R1 # 2 (COUNT), R2@ © 1880 (COUNT) 
' (3) te R3 8 177746 (CUNTRUL REGe), 84 ® 125252 (PATTERN) RS ® LAST MEMORY ADDRESS 
-] @ (3) te SP 2 bOUTTo (FLAG UF ZERO PUSNED ON STACK) e 
: (3) ie 
, (3) POR RORECECRECOOCSOSCCOLOSECLICL ERC STEER REET T EERE ER EERE SARA 
(2) 165544 Tst233 e 
, 599 165544 aA5u1e CLR (sp) 3SEY THE CYCLE FLAG TO ZERO,PATTERN FLAG TO 8 
: 682 165546 vle7e4 125252 MOV B129e5e,R4 7SET UP RG FOR TEST 
‘@ 601 $65552 e¢1e713 202230 MOV BGRPY, IRS) FFORCE REPLACE GROUP @ AND FORCE MISS GROUP 1 (ON 11/78 t ) 
I 602 sFORCE MISS UPPER 1/2 K OF CACHE ON 11768 
i 603 165556 B127UA B04000 MOV #OB00,KO SET STARTING ADORESS INTO RO 
e 604 165562 wl2732 gv1a0d 15: MOV #1B00,K2 FSET CUUNT TO 1@@¥8 OCTAL C2) 
: 605 165566 e8c5104 Sat com KO 3COMPLEMENT OATA IN RG 
} 6¥6 165570 evioaia MOV Ra, (KO) SWRITE THE TEST PATTERN 
@ 607 165572 wesii4 CoM (Ra) SOOUBLE COMPLEMENT DATA AND ® 
' 698 165574 805119 com (R@) JMAKE SURE DATA IS IN THE CACHE 
} 609 165576 de1e34 CMP (ROI ORY }CUMPARE DATA & SET BIT @ IN HIT/MISS REG, 
@ 610 165620 ad1401 BEO Se TBRANCH IF DATA MATCHES e 
| 611 105602 ga2000 HALT sCACHE DATA DION®T MATCH 
: 612 TRUSADORESS, RGSEXPECTED DATA 
e 633 165604 edou3s? 177752 S$: ROR esy7rTs2 7WAS THe LAST MEMURY REFERENCE A HIT? e@ 
614 165014 i1eS4ve2 6CS as TBRANCH IF YES 
615 165612 8290030 HALT sCACHE FAILED TO HIT 
@ 616 PRUSADDRESS THAT WAS REFERENCED e@ 
@ e 
@ @ 
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@ DQM9A 23° e?? 4435s Testes TEST CACHE VATA MEMORY ® 
617) 16561- “vdsas7 BR BOOTMISS FABORT REST OF TEST IF “CONTINUE” PRESSED 
e@ 618 165616 185116 ay? CoMs (SP) e 
619 165622 021362 BNE ss 
622 165622 25726 TsT (RO) © JMOVE TO NEXT AUDRESS 
2 621 165624 477220 $08 we, 5 ZBNANCH IF NOT DONE e 
622 165625 312713 aaveass MOV BGRPL, (RS) JFORCE REPLACE GROUP 1 ANDO FORCE MISS GROUP @ (ON 11/78) 
6e3 ZFORCE MISS LOWER 1/2 K OF CACHE ON 11/68 
 ) 624 165632 vle724 odbuDe Mov 86040, e 
625 165636 125166 Beee2! Come 1(8P) sCUMPLEMENT THE CYCLE FLAG 
626 165642 991347 BNE 1s SLOOP IF NOT OUONE 
3 ee? e 
646 PEMARARAREARATEARAR EERE ARARERARAAREREEERAEERERERREAREEERHAAEENERHEAEHERS 
(e) eSBTTL TESTES TEST MEMORY WITH THE DATA CACHE ON 
e (3) te e 
(3) te THIS TeST CHECKS VIRTUAL MEMORY FROM 681008 THRU LAST ADDRESS 
(3) te TO INSURt THaT YOU CAN GET HITS ALL THE WAY UP THROUGH MAIN 
e@ (3) te MEMORY, ON THe PUP 11/7, IY STARTS WITH GROUP 1 ENABLED, THEN TESTS e 
(5) ie GROUP ©, ANU FINALLY CHECKS MEMORY wITH BOTH GROUPS ENABLED. 
(3) ie ON THE POP 1Livog, THe TEST IS OONE wITH THE 
e (5) de WHOLE CACHE CNABLEU, e 
(3) te 
(3) te UPON ENTRY THE REGISTERS WILL BE SET UP AS FOLLOWS? 
@ (3) ye RO s BYIVED LAVURESS), R1 8 3 (PASS COUNT), Re ® (FIRST ADDRESS), e 
(3) ye R5 8 1777G6 (CUNTROL REGe), 
(3) ye R5 s (LAST MEMURY ADURESS), SP ® 776 
e@ (3) pe ® 
(3) te UPON CUMPLETLUN OF THIS TEST MAIN MEMORY FROM VIRTUAL ADDRESS 
(3) fe @21008 THRU LAST AUVDRESS WILL CONTAIN ITS OWN VIRTUAL ADDRESS, : 
e (3) ie e 
(3) FURAAAKAARARAAARE REA AAA AARAKHARAKARASRAEHAREREARAEAEHERAEKREREE TERRE : 
(2) 165644 TsT2a3 
e 647 165644 312702 401600 MOV #1060,K2 WSETUP FIRST ADDRESS e 
648 165653 12200 MOV Ra,ke FIRST ADOJRESS IS 1008 OCTAL ' 
699 165652 0128012 183 MOV RO, (RO) SFILL MEMORY WITH ADDRESSES 
e 650 165654 205720 TST (Red¢ e 
651 165656 ve220e5 CMP ROARS 
652 165660 101774 BLOS is 
@ 653 165662 f1e701 avoves MOV 83,81 sSET PASS COUNT TO THREE e 
654 165666 Bv5016 CLR (SP) 
655 165678 832737 gov2b2 173024 BIT 82,°8175029 PMICRO@SWITCH 2 INDICATES PUP 11/628 OR 11/78 
@ 656 165676 ee14e0 BEQ 6s WIT IS POP 11/60 @ 
657 165700 12710 900052 MOV BGRPO, (SP) }LOAD CODE TO FORCE GROUP @ ONTO STACK 
658 165720 912202 283 MOV Re,RO JFIRST ADDRESS 
e@ 659 165786 2805112 353 com CRB) SDOUBLE COMPLEMENT DATA AND e 
660 165710 2005110 com (Re) MAKE SURE IT IS IN THE CACHE. : 
664 165712 seR010 cme RB, (Aw) JCOMPARE DATA, AND SET BIT @ IN HIT/MISS REG 
e 662 : JALSO POINT TO NEXT ADDRESS ® 
603 165714 Boiael BEQ 38 SBRANCH IF DATA MATCHES 
664 165716 2209000 HALT SOATA DIDN°T MATCH R@ & ADDRESS © 2 
e 665 165722 9as722 531 TST (Ra) © 
666 165722 e26037 177752 ROR eB\TITD2 ywaS THE LAST MEMORY REFERENCE A HIT? 
667 165726 103402 BCS 4s JORANCH IF YES 
e@ 668 165730 v20000 HALT HIT FAILED TO OCCUR R@ & ADONESS + 2 e 
6609 165732 e2n4a10 BR BOOTMISS PABORT REST OF TEST IF “CONTINUE” PRESSED 
670 165734 g22e205 ass CMP RO,RD e 
q ® 671 165736 101763 BLOS 5s 
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e Dang 23eFEBO7T7 14355 TEST24 TEST MEMORY WITH THE DATA CACHE ON e 
672 165749 B116%3 ost MOV (SP), (R3) sFORCE MISS GRP1 ON PASS 2, FULLY 
@ 673 ENABLE CACHE ON PASS THREE. (11/70) e 
674 ON 11/68, RUN EACH PASS WITH THE WHOLE 
675 JCACHE ENABLED, 
@ 676 165742 #85016 CLR (SP) GET READY TO FULLY ENABLE CACHE ON PASS 3 e 
677 165744 B77121 soa R1,28 RUN THREE PASSES THRU THIS TEST 
678 165746 agn404 JUMPOS BR JumP 360 TU BOOT STRAP CODE 
e@ 679 © 
680 
681 165754 yo2000 CONTS HALT aSTOP HERE IF THERE IS A CACHE PARITY ERRUR 
@ 682 7OR A MAIN MEMORY PARITY ERROR F e 
683 sCHECK CCR, MEMORY REGISTER AND CPU REGISTER 
684 y7O FIND WHICH ONE : 
@ 685 165752 en422 BR JUMP ] 
686 165754 BOUTMISSS JENTER HERE IF ANY ERROR (EXCEPT PARITY) OCCURED IN CACH 
687 #165754 o12713 oreold MOV #MISS, (RS) 7FORCE MISSES IN BOTH GROUPS UF CACHE 
e@ 688 165762 O00137 175112 JUMPS JMP O@RCHKSWR 3G0 TU BOOT STRAP @ 
@ e 
e@ e 
e @ 
e oe 
‘ © 
@ e 
@ e 
{ @ e 
@ oe 
@ @ 
| e e 
| @ e 
ie ° 
4 
| . . ) 
am @ 
6 . «) 
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@ OGN9A 23- ce 7 y4s5s SOUTSTRAP ENTRY POINT 1S aT ‘17773008 @. 
692 eSOTTL BOOTSTRAP ENTRY POINT IS aT 17773000 
@ 691 TVVVVVVVVV VV VV VV VV VV eo 
(2) PVVVVV VV VV VV VV 
692 te 
@ 693 ie THE REGISTER USAGE DURING THE BOOTSTRAP IS GENERALLY AS FOLLOWS: @ 
694 da 
695 ze RO © TME DRIVE NUMBER RIGHT JUSTIFIED (0 = 7) 
e 696 ie Riz THE ADDRESS OF THE MAIN CONTROL AND STATUS REGISTER e 
697 te Pe s THE ORIVE NUMBER POSITIONED FOR LOADING INTO DEVICE | 
698 ye R3 8 PUINTER TU THE FUNCTION TABLE : 
e 699 we Rd # INDEX NUMBER TO GET THRU THE TABLES FOR Tht CORRECT INFORMATION oe 
702 te RS # 168200 “ERXRUR® BIT AND °REAOY? BIT 
704 je 
@ Tee2 in e 
783 pa AFTER A SUCCESSFUL BUOT THE REGISTERS ARE AS FOLLOWS’ 
704 ye 
@ 785 oe RO s THE ORIVE NUMBER RIGHT JUSTIFIED (8 = 7) ® 
766 ie Ris TNE ADURESS UF THE MAIN COMMAND AND STATUS REGISTER 
707 we 
@ 708 PT PRTSA See Se ees ee ces maseces ances a essessaacensaasscaasasasessecessesenses e 
(2) FOO O RR ROO O OR 0800808800880 8 BAAR OAAAAAS AAA AOODARAAROAASDOOSORAZAROH 
709 
@ 712 e 
Th 175y20 e & BASES 
Tie 
@ 713° 1732002 932737 Bu00@G 173024 BOUT: BIT e4,O8i71sv2ed 9Sw OFF? SKIP TESTS (CPU, MEM, CACHE)? @ 
71Q° 173226 ealaat BNE CHKSWR vIF YES, DONT EXECUTE ANY TESTS, GO 
71S sSTRAIGHT TO THE BOOT 
1 @ 716 173013 282137 169200 IMP @ROLAG 3G0 DO THE TESTS e 
TT 
718 eSHTTL THIS IS THE CODE TO READ THE SWITCH REGISTER ANDO SWITCHES 
@ 739 e 
720 
721) 6173214 «115709 177570 STARTS MOVB ORSWR,KD TREAD THE CONSOLE SWITCH REGISTER (LO BYTE) 
e 722 «#173823 001295 BNE STaRTe TIF NON@ZERO, GET THE DEVICE CODE FROM CONSOLE SwR e 
723° #173022 @12700 STARTIS MOV (PC) RO VIF ZERO, READ THE MICROeSWITCHES (AT 173020) 
72a #173024 gee77o NORD 776 TMICKO@SWITCH ADDRESS 
e 725° (173026 @ve2ae ASR RO SHIFT RIGHT CONTENTS OF MICRO@SWITCH AND ® 
726 «61730332 042708 800007 BIC aT, RO s¥ASK FOR COMMON PROCESSING 
727° «#173034 eizoes STaRT23 MOV RO,RG COPY THE CONSOLE SWR OR MICRU@SWITCHES INTO RG 
e 728 #173836 042794 177607 BIC 8177007, R4 TLEAVE CEVICE NUMBER IN RG BITS <06303> @ 
729° «173242 aviged BNE 38 7IF DEVICE NUMBER WAS 2B, 
730 1732044 0137234 1373024 MOV @a17TS82G,RY PREAC THE MICRO@SWITCHES 
e 751 173235@ pd62a4 ASR RG +SHIFT AND PROCESS e 
732 173352 vo779 BR START2 
753° #173254 a7age7 177776 333 ASH Boayna PSHIFT OEVICE NUMBER (IN RO) TO BITS <esa> 
@ 734 373260 EoS7a4 TST =(R4) PADJUST RG TO INDEX THRU TABLe (@ © 74) e 
735 173262 e427 177776 BIC BCT RS SLEAVE UNIT NUMBER IN RO BITS <B2 3 BB> 
736 173266 ei2082 MOV RO,Re JCOPY UNIT NUMBER INTO R2 
e@ 137 173270 aee3ee2 SWAB R2 #PUT UNIT NUMBER IN UPPER BYTE OP Re e 
738 #173072 812705 1¢veve NOV #120200,K5 SLOAD °ERROR® AND °READY® BITS INTO RS 
739 173276 @160e1 1756356 MOV CSRPIRK(RG) RI #LOAD MAIN CSR ADORESS INTO R) 
a 792° 173122 0164033 175062 MOV CMOPTR(RG) »RS #LOAD POINTER TO FUNCTION TABLE @ 
79, 173106 wecr7a 173704 SMP @ADOWS(RG) 7JUMP TO START OF PARTICULAR sOUT 
742 
| @ 743 ad 
e a 








Sh 


aMAIN, 
oONea 


744 
745 
786 
747 
746 
749 
730 
731 
732 
133 
7134 
735 
7356 
137 
738 
759 
760 
Toy 
Tea 
763 
704 
765 
766 
To? 
768 
769 
770 
TY 
772 


~ 773 


“774 
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794 
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802 
803 
Bea 
eS 
806 
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808 
869 
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811 
812 
813 
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819 
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6e5 
826 
627 
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830 
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173134 
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173174 
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Cun SwWRs 


eSBTTL 


TUS63 


iss 


eSBTTL 


TuLleds 


1383 


esi 


TULBAS 
S83 
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AGAINS 


eSBTTL 


RPOSs 


eSBTTL 
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A 
WITCH REGISTER AND SWITCHES 


6IY #10, 081375825 1S MICRO@SWITCH SET TO 

SOISAULE LOOKING AT SWITCH REGISTER? 
BNE STARTS uIP OFF, DONT LOOK AY SwR 
BR START SIF ON, SENSE THE CONSOLE SwReG 
THIS 19 THE STARY UF THE TCLS/TUS6 BOOT STRAP (DECTAPE, TC11=G) 
SCOMMAND REGISTER ADURESS I8 177342 
MOV We, (Ra) LOAD UNIT NUMBER INTO C.S,R, 
Is CR3)¢, CRI) 9°OR® REWIND COMMAND INTO C,S.R, 
TST (Rt) OSEE IP ERROR BIY IS SET 
BPL 13 SWAIT UNTIL BIT $5 OF C,8.R, IS SET 
TST 2(R1) IS THE ERROR "END ZONE® 
BPL AGAIN FBRANCH IP NOT °END ZONE? 
BR RPOS 
THIS 18 THE START UF THE TMIL/TUI@ BOOT STRAP (MAGNETIC TAPE, TM11) 
COMMAND REGISTER ADURESS IS 172522 
MOV Re, (RL) }LOAD UNIT NUMBER INTO C,S,R, 
ROR e2(R3) IS THE SELECTED DRIVE ON LINE 
BCC i$ wWAIT FOR BIT TO BE SET BY ORIVE 
6IS (R35) 4%, (R21) 3°OR® REWIND COMMAND INTO CyS.Re 

FTHIS COMMAND ALSO SETS 88@ BPI 9 CHAN, 
TSTa8 R41) #SEE IF THE REWIND IS COMPLETE 
RPL. et IWAIT FOR READY BIT OF C,S,R. TO BE SET 
MOV Bet, e(R1) #SET RECORD COUNTER TO SKIP ONE RECORD 
MOVB (R35) +, 0R1) TLOAD SPACE FORWAKO COMMAND INTO C,S.R, 
BIT R5,CR1) TTEST FOR *ERROR® AND “READY BITS 
BEQ $$ IBRANCH IF NEITHER SET 
BPL CMNSL0 sBRANCH TO COMMON READ IF NO ERRORS 
CODE TU CLEAN UP WURLD AND TRY BOOTSTRAP AGAIN 


RESET FCLEAR ALL DEVICES AFTER ERROK 
BR CHKSWR 3GU0 SET UP MEMORY MANAGEMENT AND UNIBUS MAP 
sAND ATTEMPT TO BUOT AGAIN, 


THIS 15 THE START UF THE RPLI/RPOS BOUT STRAP (DISK PaCk, RP11°C) 
FCOMMAND PEGISTER ADURESS IS 176714 


MOV R2, (RL) sL0AD THE UNIT NUMBER INTO THE COMMAND REG, 


THIS 15 THE START UF THE COMMUN READ CUDE 


MOV FeSles,e(R1) #LOAD WORD COUNT OF 256 WORDS 
MOVE (RBI +,Ke #LOAD READ FUNCTION INTO LO BYTE 
#& THEN LOAD READ FUNCTION INTO C,S,R, 


18 OF 26 B-cs-m93gi-g-12 A 
THE START OF TRE CUMMU READ CUDE 


FNOTES THE ABOVE 1S DONE SECAUSE RKO} 
sOCES NOT RECOGNIZE BYTE OPERATIONS 
tON THE BUS. 


BIC e577, (RY) sCLEAR OUT LO BYTE OF THE C.SeRe 
BR CAN} 
o SBASES FASSEMBLED AT 773¢24 & 773226 


eWGRO 173000 
eWORD bdusaa 


HVECTOR TO THE START OF M9301 BOOTSTRAP 
#PROCESSOR STATUS TO ASSUME AT BOOT TIME 


BIS k2,(R1) sMOVE THE READ FUNCTION INTO CUySeR, 

TSTB (ki) sTEST FOR °READY® BIT 

BPL GO sWAIT UNTIL READY IS SET 

TstT CRY) sTEST FOR ERROR BIT 

BPL CurRCs #NO ERROR 

TST8 (R3) sIS IT Tule? 

BNE AGAIN eNO 

CMP C(R3),14(R1) FIF YES, WAS THE ERROR & FRAME COUNT EROR? 

BNE AGAIN 3IF NOT, TRY YO BUOT AGAIN 

CLRB (Ri) #CLEAR COMMAND REGISTER, THIS WILL 
sSTOP DECTAPE MOTION IF DEVICE waS 
sTUS6 = DON®T CLEAR HIGH BYTE 

CLR PC SSTART SECONDARY BOOT AT @ 


THIS [5 THE START OF THE RKXX/RKU6 BOOT STRAP (DISK DUMMY) 
TCOMMAND REGISTER ADDRESS I8 177400 


MOV R@,10(RK1) SLOAD ORIVE NUMBER INTO ORIVE SELECT REG, 
MGV a3, (KA) $LOAD PACK ACKNOWLEDGE FUNCTION 
BR TULea 





aati 





Ld] 
NS MAIN, «MACYS 2761080) 238-Feve77? 15229 Pace 19 OF 26 B-CS-M93R1-6-12 A 
@_° oanga 23eFEBoT7 16355 THIS 15 THE START OF THE RHAY7RPBS BOUT STRAP (OISK PACK, RWPb4) r ) 
636 eSUTTL THIS IS THE START OF THE RHIL/KPQG BOOT STRAP (OISK PACK, RwPQG) 
oe 635 SCOMMAND REGISTER ADDRESS IS 170720 e 
636 
O57 #1473272 «#4118001 e0v0l19 Rpvas) = MOVE RO, LOCH) PSELECT UNIT NUMBER TO BOOT FRON 
 ] 838 (173276 «112311 MOvVS (R35) %, URI) ISSUE READ@IN PRESET COMMAND s 
639 173382 v127e1 Biseve 8208352 HOV 814008, 352(K1) NSET FNT22 & ECC INHIBIT BITS 
849 173336 00072 BR CMNSKH 360 JOIN THE CUMMUN RH7@ CODE 
e : ® 
N 
@ @ 
@ e 
@ @ 
e@ e 
@ @ 
@ @ 
® e 
@ e 
@ e 
@ e 
e e 
e@ © 
e@ e 
e e 
e e@ 
@ e 
@ . 
e e 
eMAIN, MACYI! >7(1020) 25eFEBeT7 15t29 PAGE 200F 26 B-cs-M93¢1-g-12 A 
t ) DQM9A 23- - .77 14355 THIS 18 THE START OF THE RM1I/RPOS BOOT STRAP (DISh PACK, RWPOS) e 
842 
@ B43 e 
B44 eoSTTL THIS 15 THE MEMORY SIZING CODE 
845 ENTER WITH HUSRETURN ADDRESS 
e 846 FEXIT WITH KOSLAST MEMORY ADURESS e 
647 
698 173319 G12795 1H¥Kde SIZES MOV #LOVUU, RS sSETUP MEMORY CHECK LIMIT (28K) 
@ 699 173314 225037 cavede CLR 086 CLEAR LOC, 6 (TIMEOUT VEC, +2) @ 
894 173322 12737 175320 veered MOV BLS, eB4 sSETUP TIMEOUT VECTOR 
6351 #173326 dle7%dn Qed776 182 nov B770,9~ tSETUP STACK PUINTER 
@ 692 173332 2574s TST =(R9) JFIND LAST MEM, LUC, e 
653° 173334 e130a7 MOV RO,PL RETURN 
aog 
@ ass ® 
656 eSSTTL THIS 15 THE START UF THE RH1I/TUL6 BOOT STRAP (MAGNETIC TAPE SYSTEM, TWUi6) 
as7 SCOMMAND REGISTER ADURESS IS 172449 
@ 658 e 
859 173336 cidro1 evevse TUl63 MoV RO, 3524) TLOAD UNIT NUMBER INTO SLAVE SELECT REG, 
860 173342 D52361 eeuese B18 (R3)%,S520R1) WMERGE IN FORMAT AND DENSITY BITS 
@ 861 173346 vs2701 GiBvBY wYavie 183 BIT eMOL,1E(R1) IS THE MEDIUM ON LINE? e 
B62 173354 e2i774 BEO 1s WAIT FOR BIT 12 OF DRIVE STATUS REG 
6635 #173356 L1e311 Move (R3)%, RI) VISSUE REWIND COMMAND 
@ 664 1733602 105761 Quvale 283 TS13 12(R1) VIS ORIVE READY BIT SET YET? e 
865 173364 120375 BPL es WAIT FOR DRIVE READY BIT 
86 173366 112311 MOVB (R35) %, (RI) PISSUE DRIVE CLEAR COMMAND 
e 807 173370 1095761 Cuvcl2 S83 ToTB 12(R1) sIS DRIVE READY BIT SET? e 
868 173374 196375 BPL 35 sWAIT UNTIL BIT @7 IS SET 
869 173376 Bl27ol 177777 B2eve0 MOV B=1,0(R1) SET SKIP COUNT TU 1 RECORD 
e@ 87o 173490 112311 MOVE CR3)%,(R1) PISSUE SPACE FORWARD COMMAND ® 
B71 173426 1¥5761 Bevale 4st TsT8 12(R1) THAS THE DRIVE FINISHED THE SPACE? 
672 173412 120375 BPL as SWAIT UNTIL BIT O7 IS SET 
e 873 173434 e@go4a5 BR CMNSHH #G0 JOIN COMMON RH7@ CODE e 
87a 
87s eSUTTL THIS IS THE START OF THE PC11 BOOTSTRAP (HIGH SPEED PAPER TAPE READER) 
e@ 876 TTHE STATUS REUISTER ADDRESS IS 177552 @ 
677 
878 373016 g1e72e 175424 Polis = MOV #15,k0 SAVE RETURN PC 
e 879 173022 ove732 BR SIZE 3GU SIZE MEMORY ® 
863 PRETU.N WITH RSSLASY ADDRe 
681 173924 210115 1st MOV RL, (RS) i 
e 862 173426 1427805 eeB0ed BICcB 820,k5 MASK FOR SPECIAL ADDRESS @'; 
683 173432 9010515 MoV W5, (KS) STORE OWN ADDRESS IN POINTER 
B84 173039 611503 ess MoV (RS) ,RS HGET SYTE POINTER ' 
r 665 173436 ovseii INC Rw) FENABLE TAPE READER @ 
: 686 173900 185711 333 TST8 (RL) TEST UONE BIT 
B07 173042 1230376 BPL ss PWAIT UNTIL READY 
e 888 173009 116113 eoacee MOVe 2(R3),(R3) STORE OATA AT BYTE POINTER e 
689 173052 925215 INC (RS) 7BUMP POINTER 
698 #173952 122723 Gavs7s CMPB BSTS,KS STORED JUMP OFFSET? 
1 @ 89, 173656 221360 BNE es HORANCH IF NOT YET e | 
692 173060 1235223 Inc8 (R3)¢ FYES, ALL DONE | 
893 «173062 200143 JMP (R35) 3G0 EXECUTE AS BRANCH 
e ty) ale 
7 695 
i 8% eSOTTL THIS 19 THE START OF THE RHJ1/RSGG BOOT STRAP (FIXED MEAD DISK, RWS2a) e i 
@ 697 COMMANDO REGISTER ADDRESS IS 1720400 , 
@ e- 





® 
. ) 


@ ® 
MAIN, MACYSS 2761000) 25eFEbe77? 15229 PAGE 21 OF 26 B - CS- M93gi- g-12 f 
@ DQMGA Q23eFEBO77 14355 THIS 1S THE STARY OF THE WHSI/RSOG BOOT STRAP (FIXED HEAD DISK, RwS@4) C ) 
696 : 
e 699 #173464 110063 eaevle RSOG8 MOVE RO, SeCHE) #L0A0 THE DRIVE NUMBER TO BOOT FROM .@ 
968 
@ ® 
@ e 
@ e 
e@ @ 
e@ e 
e@ e 
e@ e 
e@ ® 
@ e 
re ee oe e 
e@ e 
e@ e 
@ e 
@ e 
e e 
C) @ 
8 @; 
e e; 
e @ rr 
@ @!} 
: eMAIN, MACYL] -7(14¥0) 25eFed@77) 15229 PAGE 22 OF 26 B- CS- M93 1-@-12 A : 
1 @ DQM9A 23eF 977 44355 THIS IS THE START OF THe CUMMON RHe7Y COVE e 
902 eoSTTL THIS 1S THE START UF THE COMMON RH=78 CODE 
;@ 9u3 @ 
‘ 904 173473 Blotol B2vAaI6 GBeAdio CMNSRH? MOV lo(Rl),le (rt) 7TURN OFF ANY ACTIVE ATTENTION FLAGS ; 
905 173476 ed2043 CSRKHI: bR CMNSLO PBRANCH TO COMMON READ CODE 3 
‘ @ 906 e 
1 907 
i 908 eSBTTL THIS 15 THE START UF THE RXI1/RXOL HOOT STRAP (FLOPPY DISK) 
. @ 909 SCOMMAND REGISTER ADURESS IS 177170 e 
: 912 : 
5 911 173574 LSe745) PevvdD RXOLE BIS BOD, RS 7ADD "DONE® BIT TO “ERROR® ANU °TR® BITS 
4 @ 912 173504 BdSToe TST RB +TEST UNIT NUMBER e 
913 173525 vsi4ael BEQ is 7BRANCH IF UNIT @ WAS SELECTED 
91d 173513 ee5723 ToT (R3)¢ tADD 2 TO FUNCTION CODE POINTER 
e 915 173512 159511 18: b1Ta RS, (RL) JTEST FOR °TR® AND “DONE” BITS e 
946 173514 BwWI77. beO 1s sWAIT UNTIL ONE IS SET 
917) 173516 112311 MOVe (R3)%, ORI) sLOAD READ COMMAND FOR PROPER DRIVE 
H e 918 173522 ¢le792 suueve MOV B2,Ke2 #LOAD LOOP COUNT INTO Re e 
939 173524 105711 est TST6 (R1) FTEST FOR THE TR BIT 
{ 920 173526 120370 BPL es swaAIT UNTIL IT IS SET 
e 924 173533 11e761 Bevel segare MOve #001,2\R1) 3LOAD TRACK ADDRESS THEN SECTOR NUMBER eo 
922 173536 277200 $08 R2,29 sLOOP BACK TO LOAD SECTOR NUMBER oh 
923° 17354a 430511 383 BIT RS, (ri) 7TEST FOR “ERRUR’,°TR°, AND *OONE® BITS : 
e 924 173542 21776 BEQ $s JWAIT FOR ONE OF THE BITS e 
925 173544 19615 BMI AGAIN SBRANCH TO RETRY BOOTSTRAP IF TERROR® BIT SET 5 
926 #173546 111311 MOV CR3), (RI) 7LOAO EMPTY BUFFER COMMAND FOR PROPER DRIVE : 
@ 927 173559 1350541 4$3 B1TB RS, (R19 tTEST FOR °TR*° OR °DONE® BITS ® 
928 173552 221776 BEO 4s 7WAIT FOR ONE OF THE BITS 
929 173554 199003 BPL Crkeuy 7BRANCH TO CHECK ADDRESS ZERO IF *DONE® BIT 
e 930 173556 ile1e2 avvvee MUVB 2(R1), (Re)¢ 7STORt DATA IN MEMORY (k2 GOES FROM O60 TO 177) . 
931 173562 o80772 BR as 3GO GET NEXT BYTE 
l 932 173564 222737 Geve4O 200000 CHK2e4e2 CMP 8240, 08D SCHECK THE FIRST ADDRESS BOOTED 
; @ 933° 173572 ad1202 BNE AGAIN BRANCH TO RETRY IF NOT A °NOP’ @ | 
934 173574 ve5907 CLR PC TSTART SECONDARY SOOT AT ADDRESS ZERO 
955 
| @ 936 eSBTTL THIS IS THE START UF THE RKLI/RKUS BOOT STRAP (DECPACK DISK CARTRIDGE, RKI3°D) e i 
| 937° }COMMAND REGISTER ADURESS IS 177404 ‘ 
938 \ 
e@ 939 173576 272227 gevves RKOSE ASH a5,Re SLEFT SHIFT UNIT NUMBER 5S PLACES @: 
| 940 173682 O122601 224006 MOV R2,6(R1) PLOAD UNIT NUMBER INTO DEVICE ¢ 
94; 173626 9829733 BR CSRA1 sBRANCH (0 COMMON READ CODE H 
e 942 oe 
i 
e @ | 
| . P | 
H 
@ e ; 
} 
| | 


SEh 


eMAIN, MACYLL 27(1006) 25eFEB=77 15329 PAGE 23 OF 26 B-CS-M93 12 A 
KOS BOUT STRAP (DECPACK DISK CARTRIDGE, RKi1°D) 





@~S DON9A® «a 3eF EB]? 14155 THIS IS THE START OF THE RK{1/ 
Ss 94a 
@-: 945 eSBTTL FUNCTIUN CODES FUR THE ALL OF THE DEVICES 
946 
; 987 173610 260017 TUIQSs WORD 660017 TREWIND SELECTED DRIVE AND SET 880 BPI 
@ 998 173612 Oil eBYTE 11 JSPACE FORWARD COMMAND FOR TU18 
949 1736013 23 eBYTE 683 JREAD COMMAND FOR TU19 
; 950 PACK ACKNOWLEDGE FOR RKO 
@ 9354 173614 RKOOS3 
1 952 173614 g2! RPWUSs BYTE vel PREAD©IN PRESET FOR RPO4S READ FOR RKO 
l 933 473615 ark RSO4S3 BYTE o74 JREAD COMMAND FOR RPOG & RSUS 
@ 954 
‘ 955 173616 2904003 TuS6$3 WORD O24Qus SEARCH FOR BLOCK @, REVERSE VIKECTION 
956 173620 RKO5S3 
@ 957 173622 Prey RPU3S$ ,HYTE 05 JREAD COMMAND FOR TUS6, RKOS, RPOS 
958 
; 959 173621 77 ebYTE 877 7THIS 18 A FILLER@NON@ZERO BYTE 
@ 962 770 DISTINGUISH FROM THE (BYTE FOLLOWING 
961 TTHE READ FORWARD COMMAND) IN TU16 
902 
@ 903 173622 901302 TU16Ss WORD 1308 JFORMAT BITS FOR TUL6, 622 BPI, NRZI 
9604 373624 aeT eBYTE 07 TREWIND SELECTED ORIVE 
965 173625 Bil eBYTE G11 sDORIVE CLEAR COMMAND 
@ 966 173626 e314 eBYTE 031 7SPACE FORWARD 
967 173627 a7 o3YTE ¥71 PREAD FORWARD 
908 173633 veiaee 2 WORD 1628 7FRAME COUNT ERROR 
@ 969 ; 
972 2bVEN TINSURE WORD BOUNDARY 
' 9T1 173632 gar RXOLS3 ,BYTE 87 PREAD SECTOR COMMAND FOR ORIVE ZERO 
@ 972 173633 oes eSYTE 683 JEMPTY BUFFER COMMAND FOR ORIVE ZERO 
973 173634 ge7 eBYTE 627 JREAD SECTOR COMMAND FOR DRIVE ONE 
: 974 173635 . B23 ° eBYTE ves ~ -. ;EMPTY BUFFER COMMAND FOR ORIVE ONE 
@ 975 ; ; ae : 
@ 
e 
@ 
\ 
e 
e@ 
e@ 
@ @ 
e @ 
e eo; 
[9 Oo; 
: eMAIN, MACYL1 77(1920) 2SeFEbe77 15%29 FAGeE 24 CF 26° B-CS-M93OI-G-le A 
@ DOM9A 23eF + 7 Yasss FUNCTIUN CODES FOR Ine ALL OF THE DEVICES e } 
a i. 
‘ 977 } 
_ @ 978 eSOTTL CUMMANU AND STATUS REGISTER ADDRESS TABLE ® E 
H 979 
' 98% 173636 172522 CORPTHE ,wORD 172%ee FTHIS IS THE CoS_R. ADDRESS FUR Tule > 
/ 6 981 173642 177342 : eWORD 177$42 7THIS IS THE CeoSek. ADDRESS FUR THE TUS6 @ 
: 982 173642 177474 2WORD 177404 THIS 1S THE C.S.R, ADDRESS FUR THE RAUS 
§ 983 173044 176714 ewORD 170/14 THIS IS THE C.S.R, ADDRESS FOR THE RPBS 
: @ 984 173646 177448 20RD 177440 THIS 1S THE CeS_k. ADDRESS FUR THE RKGS e 
{ 965 1736058 172444 WORD Vadau 7THIS IS THE CoS.K. ADDRESS FOR THE RH11/TU16 
: 985 1736052 1767TCa 2 NORD 176/48 THIS 1S THE CoS.R. ADDRESS FUR THE RH11/RPOS ' 
' @ 987 173654 172242 ewORD = 172040 THIS IS THE C,5,R, ADORESS FOR THE RML1I/RSO4 e.; 
: 988 173656 A77172 2 WORD 177170 7THIS IS THE CeSeR, ADDRESS FOR RXII/RXOL 
| 989 373063 177554 ewORD 1?7795v 7THIS IS THE C.S.R. ADORESS FOR THE PC11 
; @ 999 eo. 
991 eSNTTL FUNCTION POINTER TABLE ! 
992 1 
| @ 993 173662 175612 CADPTRS .WORD Tu1ds 7POINTER TO FUNCTION TABLE FOR THE TU}O e@ | 
i 994 173664 175616 e4ORD TUS6a JPOINTER TO FUNCTION TABLE FOR THE TUS6 { 
| 995 173666 175$62v eWORD =KKQDSD JPOINTER TO FUNCTION TABLE FOR THE RKOS } 
'@ 996 173672 173020 ewORD RPOSS POINTER TO FUNCTION TABLE FOR THE RPOS e: 
| 997 173072 175614 eWORD = RKYOD POINTER TO FUNCTION TABLE FOR THE RKWO i 
’ 998 173674 173622 2ORD TuLes 7POINTER TO FUNCTION TABLE FOR RHI1/TUL6 t 
' @ 999 173676 173614 ewORD RPO4S POINTER TO FUNCTION TABLE FOR THE RH7@/RPO4 OR RH11/RPO e t 
| ' 1002 173700 173615 eWORD = wSO4S 7PUINTER TO FUNCTION TABLE FOR THE RH7@/RS04 OR RHIA/RPO | 
: 1001 173702 1735632 eWORD RXOLD ;POINTER TO FUNCTION TABLE FOR THE RXO1 
1 @ 1082 e 
1003 eSBTTL STARTING ADDRESS TABLE 
: 1004 i 
: @ 1005 173708 173344 ADURS$ ,WORD Tule 7STARTING ADDRESS FOR TRE TM11/TU12 eo: 
1006 173706 173124 eWORD = TU5S6 FOTARTING ADDRESS FOR THE TC11/TUS6 d 
1027 173710 175576 eWORD = RKBD TSTARTING ADORESS FOR THE RKII/RKBS i 
' @ 1008 173712 175204 eWORD = RPOS STARTING ADORESS FOR THE RPII/RPOS eo. 
1009 173714 173268 eWORD RKQO tSTARTING AODRESS FOR THE RKGO i 
1010 173716 173330 WORD TULd PSTARTING ADGRESS FOR THE RM7¥/TU16 (868 BPI NRZI) ' 
t+) 1014 173722 175272 2WORO RPOd STARTING ADDRESS FOR THE RATU/RPGG OR RH1L/RPRS So 
1012 173722 175404 ewORD SOG STARTING ADDRESS FOR THE RH7@/RSO@4 OR RAII/RSOS 
1013) «173724 173500 eWORD RXO1 PSTARTING ADDRESS FOR TRE RXII/WXO1 
@ 1014 173726 173416 evORD PCLI PSTARTING ADDRESS FOR THE PCI1 8 
1015 173730 922000 eWORD PRESERVED 
1016 173732 g220v0 ewWORD 0 PRESERVED é . 
@ 


e@ o 
a S : 
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a ee 





e @k 
oMAIN, HACYES 2701000) 25eFEwotT 35329 Pact 25 OF 26 B- CS-MO3OI- gF- 122A oy 
@ oanea 23eFEB277 19955 STARTING ADDRESS Taste @ I: 
4 
1636 , z 
@ 1908¢ Beeea) eEND e be 
e@ @ 
e eo |. 
e e 
@ ® 
e e 
e e 
e e 
e @ 
e . a ° 
t 4 
e e 
e e@ 
e @ 
e e 
e e 
e e 
i 
| . . 
; @ , 
| e e| 
je as 
,@ ® 
ry . 
eMAIN, MACY’ 1/1 (1020) 235eFtD=77 15329 PAGE 26 CF 26 B- CS-M93QI- B -12 A H 
e DQM9A 23- 1 14395 SYMDUL TABLE oe. 
ADDRS 173744 CSRPIK 173p56 N z “uunes START2 173034 TST3 165220 : 
@ AGAIN 173220 LS¥K1 © {734% PCI 173616 SWR 8 «177578 TST4 165836 @ : 
BASEL = 165280 OLaG 165402 RKOS 175576 TST 165060 TsTs 1e5852 i 
BASE2 8 1730230 DISPLA® 177574 RKOSS 1/soe0 TST1@ 165126 TST6 165266 i 
8 BASES 3 173022 FCE B Ad180B RK 06 173260 TSsTit 165136 TsT7 165076 @ : 
BASES 8 173224 bol 17$e52 RKWbS 175614 TST12 165154 TuR S 868001 1 
BIT6 =§ coclee GAPS 8 AS22850 RPOS 175204 TsT13 io5172 TULB 1731446 * 
S oor 173230 LRPL 8B AAgeeY RPUIS l/soed TSTia 16See2 TULA 17317e e. 
BOOTH] 165754 JUMP 105709 RPG l7sele TST15 105224 Tu1sS §=173618 f 
CHKSWR 173112 JUMPS = 185746 RPOGS 3735014 TST16 365246 Tule 173336 
5 CHKada 173564 KIPARUS 172563 ROG 115464 TSTI? »=—- 165300 TUL6S «= 73622 © 
CLRCcs 173259 KIPARTS 172526 RSOUS 1/5615 tsT2 165004 TuS6 173124 
CMOPTR 173662 RIPOmds 172502 RXOl 1759v0 TST20 «=: 165534 TUSOS =. 173616 =~ 
oO CMNSSO = 1732d0 KIPoMTe 172316 RxvOLS 175052 TST2i 165352 STN 8 @000e5 ao 
CMNSHH {73478 MISS 8 ¥ugale SIZE 173310 TsTe2 165436 e 8 173734 
CMNY 173232 MAMNO 8 LITST? START w7ses TST23 165544 
oO CONT 165752 MUL 8 Y1eReo STARKT{ 17S8e2 TST2a  =165644 o) 
7 
‘ « ABS, 173734 aoa = 
QO Vv 
ERRURS DETECTED: 9 
fe DEFAULT GLOBALS GENERATED: @ o 
DQM9A,DOMGABDGMOA 
3 RUN@TIMES 2 2 @ SECONDS oe 
RUNeTIME RATIO’3 31/S80,2 
CORE USEDS 7K (43 PAGES) 
2) o 
£, 
rs) oe 
5 a 
A 
ie 
3) oS 
boy 4 
: ° Cc 


2) 
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3 ) neg -2O26W [5G] 2 1 
Be ae 
[8 WH us302 TB WH M9302 7 6 r) 
PS a ee 
1001610 OF 5 
“O007A 6 
4005306 7 
1010274 1 SC*d a 
ne OOlut 250V 20. Diao | ‘9000s a | 
S. [R224 RE RB : RES 393 OHM | 4W 1’, 1305125 
RIR R20 R22 R24 R26 RZA RB 
R32 R34 R36 RIA RAO R42 RA 
RAR R4B RAO RHA RSF RAR RED 
R62 R66 REG R70 R72 RIA Ri 
K78 R80 RAZ RA4 RAR RAB RAL 
RAZ AOA NOB ROA RIOD PIOZRSZREB A» 2hers tog ci 
BIRO RS RT -ROAI R13 RIS] RES 178 OH 1 aw 1 1311422 
RIT.RI9 R21 R23 R25 R27 RI 
R3i R33 R35 R39 R41 RAZ RA 
RAT R49 R51 R53 WSS R5g 
R61 R63 R65 R67, R71 RT 
R75,R77 R79 RA RBS RAT RB 
R91.R93 R95 R97, R99 IOI. 
R103 THRU RIG7 R109 R112 
2 Cane IOUT nee 
pe rae —————J [rar FJ 
Pe ome a 
HANDLE, FLIP-crIP (MAGENTA) 9008337 8 
4 EYELETS 400 0732 ira) 
WO Sete a one pM ead Paes Pra ae ee ta C 
a 
) 
i 
a 
1 
WN 
‘Q 
é) 
ie7 
F = 
mvs) 
Q 
a 
B 
L = 7 HT EM, 
Oly REF DESIGNATION DESC BIETION, PART NO NO 
HiT UGE DON CPTON MODEL oa PARTS Mee Si 2 ea © 
ETCH BOARD REV B 
DRN. ) DAT. = 
eee ae comes > Lae "y FQUIPMENT 
a CHK D DATE CORPORATION 
Licehee eee pasate st BER, cease Sas = Pe eer < ry . rors A 
“i tNG DATE 
DA eee Ne oa a+ _ - -+4--——--—— — ey tt Zod titi 
4 PROS ENG Es DATE. 
< tote = SOc eae ‘ 
| eee eae bee es PROD ere JUNIBUS TERMINATOR 
Fa , ; : 
ca p ee es NEXT HIGHER ASSY 
enone ae) - SIZFTO NE NU! ay RFY. 
my e is nee 
DEC NO EIA NO DECN) | EIANO sat a DIC S| M9402- C 
SEMICONDUCTOR CONVERSION ci iART SHEET 1 OF 2 DIST 
2 ] 
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J ‘ us 3 a) 2 al BUS BUS BUS BUS Ss 
LOSL DSL OGSL DIL CABL DEL 1LS4L DASL DOSL DIL COZL CSDL INTRL INITL FAL DI4L DIZL NPGH BG7H SACKL NPRL BRT BRSL BBSYL PRL CISL DBL ee H 





e's 


; | | H | 
| 
toa5s plete en, Sp b 4 al Ea pa a = ee 7 - | Pence tare ee 
Rig > R2I Tres | R25 | 2RO?7 R29 Lee Raa p RSS R45 2R47 . : | 
' 


I 
$ $ 
178 78 173 j 78 | 2178 ‘78 178 70 178 hee 
| | | | 
| 4 
; $ $ 
. | 1 


77 
Ta: 
‘9 








aria) “8 
$ R23 R22 R24 
Bas : 383 3a3 


(2 2 
‘pt 
ot 
HD 
D6 

















j 
£6 9) 
awe 
3 
wo 
A 

4d 

Lh 


pt Meow 
wo 

» |) 
WU 




















AB2,AC2,ANI,API 
ARI,ASI, ATI, AV2 



























































BB2, BC2,BD! AFe AH2 AJ2 AFI AH! re EA Es | ABI BAL And Atl AK! AU A A A A A Af A 
+ : ao) , whi : | VI Re 2 uae: ) 2 2 AMO ice 
" |. BV Ss U2 a AN AM2 ALD BAI 
Cc C 


FFI BHI EJ! eKI Eul SM RES EH? BU2 BK2 REQ BN2 SS 3B' BRO BF! BRI BS! BRE BS2 BT2 Buz Bil BY. BNQ BM2 Bie BNI 














A << ee 
432 | $178 v8 ina | Sa78 


== 4 














i i | 
ee. ——t- , ey — bepoee te = fle ee ne | ---- , spe fee 
59 RG! ROS ROS kG? REQ 1 $ RZ! R73 ce | erv7? | 2h72 2 RFI Scie R85 $R87 Saas JR SRO3 ; SROS dna? RAD 
sf St ives Pati: i7E : : : oy 7 a § 
| 























St Nee 
vp 
i) 
2 
9) 
oO ' 
i 
ad 
VA rn 





1 
nh 
i 

a 
BAP Tpsds 






























































4} SR50/ eR5S! SRA Joi) bras! $-aa) devs’ See | Seon | bt mat gam] Sera] $496) sree] Sat’ bras] crea] SR an} 2 RO4 3 g2 
3 | $387 | $583) $232 el ue = | Sea2 | Saas! ; ag> | oO -25 | Sane Snes 339" vax, $333) £233] 2293! S393 | Y 333 OSG ons) oes e | ease eos eee eee 
Ges | ot i ' jou: frames i | \ : a ] | bo ed o) 
1 : f i : i : i | \ ‘ \ ' : 
\ | i | | | 
BIS BUS BUS BUS EUS BIS BIS BUS BUS BUS EID BD BUS ByS BUS EIS BIS BUS wus BIS BUS BUS BUS BUS BUS BUS BUS BUS 
! S tL CPL SF etIL MSYNL AIL ADBBL AZSL ANIL 


ACLOL AML AZVZ2L ASSL AStTL ASSL ITLOL AAG ASSL ADL Fak PFA. BRSL bASL NTL ASL AGN APL AMAL A'S. Cc 





















B AUI 
BUS NPG H - -- —— 
SPARES 
Siaete AV! 5 
=] el “y_4 - PIS BG7 H ge Saab 
S }as3) es : 2 )332? a ae 
oe 
| ; ; it 5 B 
_——— BA i 2 : a J 
, Te *y 1D Bd, COG? ra. ge ‘ Big te 
S jess FO 5327 > - EEL B roo Bie \ AR2 
ve | : 5 1768 13 |esar > ~~~ ~~ «BUS SACK H 
/ Sy Pe 248 / 
i ay 
W—-- . BE2 | 5 Bnsd 
EI 13 BUS Bas \e3 < 
(2 aaa POT | Ieasy gor Sete J 
Ke cee 
iL BBI 7 ; 
——Ve3 1B BUS BG4 H ie 2 
8827/07 a 
ce Ea A 
: 
Se 
TITLE ISIZEICODE NUMBER REV 


UNIBUS TERMINATOR Dies} MUZH!Y-G-1 |S 
es , OF SHEET 2 OF ont [| rT Td 


439 





| 


ere 


THIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE 
PROPERTY OF DIGITAL EQUIPMENT COKPORATION ANC 
SPALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE 


NOTES: 


OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE 
OF ITEMS WITHOUT, WHITTEN PERMISSION 


= ale ncaa eee pete he Te 


vee 


alt ota dle a SN 


COPYRIGHT GN974 , DIGITAL EQU:PMENT CORPORATION” 


MOUNTED OM SIE @ 









2} Insiot 
fa alta 


i 


re 











Inko] 
ee 











| 
ce 





ty 





‘Ht 









rere ie 
VAD oe 


yd 


GNO ARO SY ARE USUALLY PIN 7 AND 14 
RESPECTIVELY EXCCFTICNS ARE STATED ABOVE 






































« 

106 421 
L R5 R25 i 
. 
M 

26 12t 

eer VACA coed 
N RG R26 
——+ 

P 

6 12) 























1SG@ sat 
LAD rere 
R33 i ®33 


|v’ 




















HH : 

1@e 121 
Jd ais oo 
4 : 
KK 






—| 146 es? 
pA —A- 
R 6 R35 























T.NORTHRUP 


H Dinan 7-29-75 


3 
a 
z 
£ 
¢ 

z 
b 


CHANGE NO 





FIRST USED ON OF TION MODEL 


REVISIONS 


DEC NO 


4 


EIA NO 
SEMICONDUCTOR CONVERSION CHART 









































a} 1-O-28H/SIq] 2 1 
REF X-¥ COORDINATE HOLE LOCATION |k-CO-H@73-2-4 | 1 
REF ASSY/DRILLING HOLE LAYOUT [Dad “4873-2-5 e 
REF MODULE ECO HISTORY = [ewu-ners-2-0 
| | ET CHED CIRCUIT BOARD 501301 3 4 
R2I-R40 RES. 121-0, 1/4W, 1% MF(RNGOD) |30:782 5 
RI-R20 RES., 9G an V/4W, 1° MP 1392856 6 
2 PERMA NUT *0440 -1000 “73009649 7 D 
CONNECTOR, FEMALE , 40 FOS \2\1G2@e 8 
lReF| TEST PROCEDURE 3873 A-SP-H873 0-8 
EFL «SOLDERING FIXTURE ~~ T9305995 10 
Pe eee ah 
‘ 
; 
Cc 


OSECRIPTION 
PAQTS LIST 


ary REF DESIGNATION 












UIA 








Lc | 


D'SIH3873- 


wo 


FQUIPRMENT 
CORPORATION 


Was coms tae nee RET A 1 


MEMORY BUS 
TERMINATCR (MTR) 


tI 
4 
eo - 


Cees chi ani, deneeai tiie dimen a a. 




































7 6 5 4 
97 SEE NOTE 3 
86 
J 
963 REF 
5 (err 4) 
Orer I9 REF © 50 REF. 
BAII-FK 80x VIEW “E-E « 27 
H 
CAB FRAME /7 (ary 4) e. et 
ia “| Smee [3REF 
HOLE *2 /Tary 4) a 
DETAIL -A” (arr 4) ee a 
. * 98-CB,MB ONLY 
F ONE PLACE tae eae 
SEE DETAIL “8”. 
SEE SHEET “€ 
18 (@ry 12) | SEE DETAIL H 
| 5 
E | Z ‘ —4 lars 16) 
‘3 (@rY 2) SEE NOTES 2 
Ny ie THIS LOCATION OMLY 
rer wt —— 30,3), 142,144 
oF st 
Mkst Q 
2 
132(@7¥I6) iF | 
SN H 
D l 
/ 
4 (Qrr 2) WN 
“ | pg 
102 REF AD lq i 
SEE SHEET ¢ 9 
SEE DETAIL Nan 132(QTY3) 
4" ES 232773) 
BSS 24 (ary 5) 
2 
: AD 
SEE SHEET 4 —}—— J 6 
101 REF ¥ 
SEE DETAIL A 
(SHEET 5) 
8(aQTY 2) SEE DETAILS MeN 
SHEET 4 
8 SEE 7 Worry 3) 
Nove /3 
See Hames’ TABLE 
132 $2 
THIS £0 ONLY 33 4 Wary 4) 
2(QTY2 ) 
A 
! 
i 
ss 8 7 6 5 4 





8 
PART NO_| 


1V'70-CA 


2 


VARIATIONS 
DESCRIPTION 


KBII-B , MS301-YH, KWII-L, 
DLII-A,MJ11-AA, 

2 H950 CABS; 115 V,5G/60 HZ 
(3 PHASE) 


KBII-B , MS3Q/-YH, KW//-L. 
DLII-A , MII1~AB, 


G 














SEE 
SHEETS 1 
THRU 4 









1 SEE 
SHEETS | 
THRU 4 











Z H9S0 CABS; 230 V,5060 Hi 
(S PHASE) 











































rae het ee sac ne| 
s -AA 
1/'70-MA . SHEETS | 
2 H950 CABS, 1/SV, 50/60 Hz 
@ PHASE) SS 


KBII-C,, A1930/-YH ahs a 
DOLII-A, MT11-AB 

2 H9S0 CABS, 230 V,50/60H2 
(5 PHASE) 







SEE 
SHEETS 1 
THRU 4 





1'70-MB 







BE k WT Aa Hasbbnd, | SEE 
1W/70-ME ap FAA, “AN SHEETS 5 
86I-D, 115 V, 50/60 HZ 
@ PHASE) THRU 8 





KBII-C, M9391-YH, KWHK-L 
OLII-A, MT11~AB, HS506-A, 
86/-E,'230 V, 50/60 HZ 

@ PHASE) 


KBII-C, KWII-L ,OLII-C, 


MT1I-BY I15V. 
NAD 3Q1-YR 


11/70-MC 
H/70-MD 


U/7O-MH 








KBII-C, KWII-L, OLIF-C, 
MIII-~BZ 230 V. 
NI 301-YH 






KBI-C, M730/-Y 
KWL, LEIA, MI1I-BA, 
MPS Z6-A 















KBIIC, LI929)- YH, KWL, SEE 
U/7O-Md OLIVA MIN EB, H9SCS-A SHIETS 5 
Tre B 
19 30 or 31 REF 
DETAIL H 


CAUTION 


THIS SHEET 1S FOR 
THE H{7O1N THE MPED 
SERIES CAB ONLY 







art 1G 
“7g-peong__ |W | 
Das 
ed 


aS 


AL 


"R20 Fin 1/n1=0-0 
6s eo 


io 


NOTES: 
t 


FOR 11/70 SYSTEM EXPANSION, 
SEE E-AR 11/70-0-1 
FOR DRAWING DIRECTORY, 
SEE’ B-O0-11/70-0 
REMOVE PEM NUT FROM 
BAII-FK BOX (/TEM 19) AS 
INDICATED IN VIEW E-E 
GHEET |) 
CABLE ROUTING FROM BAI/-F 
BOX (ITEM 19) TO LAY FLAT ON 
TOP REAR OF BA//-F BOX 
FOLLOWING DOWN BACK OF 
BOX, THROUGH STRAIN PET EF 
(SEE_VIEW K-K AND NOTE 6) 
ALLOWING FOR A SEPVICE 
LOOP, THROUGH THE CABLE 
TROUGH (ITEM 102) ,ALLOWING 
FOR ANOTHER SERVICE LOOP 
AND INTO THE FIRST MTI/ 
(ITEM 30 OR 3I)GEE SHEET 4), 
ATTACH DECALS (SEE VIEW 0-0) 
AS INOICATEO BESIOE CONNECTOR 
ON SHEET METAL SURFACE OF 
H7420. 
CABLE (/TEM @2) TO LAY FLAT 
WITH SHIELD SIDE DOWN FACING 
BAII-F_ BOX (/TEM 19) WITH 
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E-UA-MJ11~-AA 32K 18 BIT MEM 115V_ 58/6gHZ 
-UA-MJ11-AB 32K 18 BIT MEM 236V_ 5f/6gHz 
-UA-LP11-VA-9 LPO5 LINE PRINTER & 
E-UA-LP11-VB-9 LPO5 LINE PRINTER & CONT 230V_69Hz 
E-UA-LP11-vc-9 LPO5 LINE PRINTER & CONT 115V_ 59H 
-UA-LP11-Vb-g LPOS LINE PRINTER & CONT 230V_59Hz 
D-UA-VT52-AE-f VIDEO TERMINAL 115v_ 698% 
-UA-VT52-AF-f VIDEO TERMINAL 220/248V 56/6QH3 
-UA-VT52-AH-f VIDEO TERMINAL 100/127V_58/69HB 
CABINET 115V FAN 

CABINET 23$V_FAN 
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16 BIT PROCESSOR 


TERMINATOR LOOT STRAP, MODULE | 


LINE TIME CLOCK INTERFACE 
32K 18 BIT MEM. 115V, 50/60 HZ 
| 32K 18 BIT MEM, 230V 50/60 HZ 
DECWRITER 115V,60 HZ 
; 32K_18 BIT EXPANSION 
3 ra E-UA-LA36~CF - - DECWRITER 230V,60 HZ 
E-UA-TWU16-EA-9 MAG TAPE DRIVE 115V 60 HZ 
MAG TAPE DRIVE 230V 60 HZ 
Sere eye MOVi?3 HED DISK 60 HZ 
MAG _T2APE_DRIVE_115V,,50 HZ 
MOVING FFAQ DISK 50 HZ 


ae MAG TAPE DRIVE 230V 50 HZ 
A-PL-KBII-C-0 | is Bit PROCESSOR 
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| E-UA-LA3S-CH- 0 DECWRITER 115 £0 HZ 
Lie ua-Laz%cu-0 _DECWRITER 230 50 H2 
C E- UA-MJ I= BY-O | 64K 18 GIT MEM 115V_ 50/60 H? 
E-UA-MJI1= 82-0 [64K 18 BIT MEM 230V_ 50/60 H2 
E-UA~RV/POS-0A-O MOVING HEAD DISK GO H2 


E-UA- RWPO3-O3-O | MOVING HEAD DISK 50 HZ xe 
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